Firtt National Bank Building 


BALTIMORE, MARYLAND, 
A. P. Petre, 106 S$. Gay Street 


BOSTON, MASSACHUSETTS, 

W. Calder, 10 High Street 
CAMBRIDGE, MARYLAND, 

J. W. Jarman, Md. Avenue Extension 


PITTSBURGH, PENNA. 

W. E. Passmere, 5668 Darlingten Road 
PORTLAND, OREGON, 

8. Huston, 127 S. W. Ist Avenue 
RICHMOND, VIRGINIA, 

Curtis Marine Ce., 735 E. Main Street 


Winter, 19 Main Street 


W. C. Lieyd, 1305 E. 48th Street 
SEATTLE, 
Company, inc.. 76 Yester Way 


Nolan Sates Corp.. 404 East Second Street 


FROM COAST TO COAST 


American Hammered Piston Ring 
Service is localized to assure quick 
service to every section. 

The rings are specialized for 
each application. Eighteen differ- 
ent alloys of metal provide the 
exact properties needed for any 
specific service. Numerous refine- 
ments in design contribute to su- 
perior performance. 


Next time you need rings—for 
steam or internal combustion en- 
gines, compressors, pumps, or 
other use—let one of our agents 
tell you about American Ham- 
mered Piston Rings, and what 
they can do for you... Koppers 
Company, American Hammered 
Piston Ring Division, Baltimore, 
Maryland. 


American 


' 
CHICAGO, ILLINOIS, 
John H. McKenna, 1346 Washingter Boulevard 
fe DETROIT, MICHIGAN, 
Koppers Company Amencan Hammered 
Piston Ring Div., 7310 Woodward Avenue 
J. M. Fuller, 2603 Avenue 
HOUSTON, TEXAS, 
wet W. P. Cunningham, 4605 Polk Street 
4 LONG BEACH, CALIFORNIA, 
ix 8. A. Guthe, 1214 E. Anaheim Street 
WEW ORLEANS, LA.. | 
Calmes Engineering Co.. 215 Carondelet Bids. 
| 
NEW YORK, W.Y., 
: Koppers American hammered 
Piston Ring 15 Moore Street 
Company, inc., 550 Front Street | 
; PENNA, | 
F.C. Konrad, Bourse Building } 
| 
| 
| 
OKLAHOMA, 
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Builds the 


You Require 


Diesel 


— Fairbanks-Morse line of Diesel engines covers marine 
needs from driving the smallest auxiliary equipment to 
powering a freighter. The line is so complete that there is an 
F-M Diesel built especially to handle the type of job you have 
without change or compromise—no need to be content with, 
“It will do.” 
Select your Diesel from the F-M line and thus assure your- 
self the maximum efficiency and accuracy of Diesel power. 


DIESEL ENGINES REFRIGERATORS 
PUMPS RADIOS 
ELECTRICAL MACHINERY WASHERS 
FAIRBANKS SCALES FARM EQUIPMENT 
RAILROAD EQUIPMENT STOKERS 


WATER SYSTEMS AIR CONDITIONERS” 


In addition, secure the results of F-M Diesel experience—the 
most extensive and diversified Diesel experience in the world. 

Bulletin AOB200.10-23 will give you valuable informa- 
tion for making a selection. Write for it. Fairbanks, Morse & 
Co., General Offices: Chicago. New York—Boston—Balti- 
more—New Orleans—Jacksonville—Dallas—Los Angeles— 
San Francisco—Portland, Oregon—Seattle. Branches with 
service stations in principal ports. 
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els 


Rex 


Wadman. President. 


DIESEL PROGRESS for February, 1938. Volume IV. No. 2. DIESEL PROGRESS is published monthly by Diesel Engines, Inc., 2 West Forty-fifth Street, New York, N. Y. 
Acceptance under the Act of June 5, 1934, at Brooklyn, New York, authorized Ma ‘ossessions $3. 
and all other countries $5.00 per year. Single copy price 25 cents in U. S. 


y 14, 1935. Subscription rates: United States and P 


A., 50 cents for all other countries. 


$3.00, 
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MAYBACH RAILCAR DIESEL ENGINE 


HUMBOLDT DEUTZ STATIONARY 
OF 600 B.H.P. AT 1400 R.P.M. 


DIESEL ENGINE OF 800 B.H.P. AT 428 R.P.M. 


i NORTH EASTERN MARINE ENG. CO. 
MARINE DIESEL ENGINE OF 
2100 B.H.P. AT 1065 R.P.M. 


MORE POWER 


[P? | i i WHEN USING THE PATENTED SYSTEM OF 


For STATIONARY- MARINE -AND AUTOMOTIVE- 


ESEL ENGINES. 


M.A.N. MARINE DIESEL ENGINE 
OF 1750 B.H.P. AT 700 R.P.M. 


SAURER AUTOMOTIVE DIESEL ENGINE 
OF 220 B.H.P. AT 1500 R.P.M. 


ALCO LOCOMOTIVE DIESEL ENGINE 
OF 600 B.H.P. AT 700 R.P.M. 


MINIMUM: 
SPACE AND WEIGHT 
COOLER DIMENSIONS 
FUEL CONSUMPTION 


MAXIMUM: 
OVERLOAD CAPACITY 
STARTING AIR TORQUE 
RADIUS OF ACTION 


ALFRED 


ENGINEERING OFFICE 
WINTERTHUR / SWITZERLAND 


AMERICAN LICENSEES: 
Messrs. NORDBERG MANUFACTURING CO., Milwaukee, 


Messrs. AMERICAN LOCOMOTIVE CO., Auburn, N. Y., Messrs. COOPER-BESSEMER CORP., Mount Vernon, 
Messrs. BALDWIN-SOUTHWARK CORP., Philadelphia, Messrs. FAIRBANKS, MORSE & CO., Chicago, Ill., Messrs. THE OTTO ENGINE WORKS, Philadelphia, 
Messrs. CATERPILLAR TRACTOR CO.., Peoria, Ili., Messrs. INTERNATIONAL-PLAINFIELD MOTOR CO.., Plainfield. Messrs. WINTON ENGINE CORP., Cleveland. 
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EARING LININGS really get a work- 

out when they enlist for service on 
a mine planter. The man on the bridge 
demands, and gets, split-second action in 
response to his signals to the engine 
room. Sudden stops, quick starts, deli- 
cate maneuvering . . . these call for alert- 
ness and dependability all along the line. 
Alibis, excuses and hesitation are out. 
That’s the reason that Satco* is in the 
bearings of the Diesels that power this 
mine planter. 


*A patented alloy manufactured by National 
Lead Company. Trade-mark registered. 


: | U. S. Army Mine Planter, Ellery W. Niles, is an important unit 

a | in the coastal defense of our country. Three 600 hp. General 
| Motors Diesels provide the power for the vessel. These engines 

are equipped with Satco-lined bearings. 
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Between April, 1926, and April, 1936, we have had no technical relations with any Diesel engine concern in 
the United States. Since April, 1936, however, the American Locomotive Company has been applying 
modern Sulzer designs, developed since 1926, incorporating new features, to Diesel engines built in America. 


SULZER BROS., LTD. WINTERTHUR, SWITZERLAND 
DAVID DASSO, U.S.A. Representative, 50 CHURCH STREET, NEW YORK, NEW YORK 
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GENERAL 
MOTORS 
DIESEL 


Page 27 of this ssue 


WE congratulate General Motors on this new G.M. Model 6-71, Six- 
cylinder, 2-cycle Diesel. And we congratulate Haulage, Industry 
and the whole power-consuming world on this significant addition | 
to motive facilities which General Motors resources, research, and | 
engineering have thus created and contributed to world welfare. | 


HANDY GOVERNOR CORPORATION, Detroit 
World’s Largest Builder of Automotive Governors 
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Close-up of Sentinel Model 
7 Duplex filter as installed 
on the “‘Blue Sea” 


A “SENTINEL” Guards the “BLUE SEA” 


Strictly clean oil is of vital importance 
to owners and crews of the famous purse 
seiners. Each trip carries these vessels 
thousands of miles from port where 
profits and sometimes even lives depend 
upon the sturdy Diesels which power 
the great majority of this fleet. 


To insure nothing but clean oil reach- 

ing the Cooper-Bessemer Diesel in the 
““Blue Sea,’’ a Sentinel filter was in- 
stalled on the fuel line. Since that time 
the engine has made no unavoidable 
stops at sea. For details of design and 
operation consult your nearest dealer— 
he is a qualified filter expert. 

The purse seiner, “‘Blue Sea”, owned by the 

Southern California Fish Corporation. On the 


DEALERS wall to the left of the Cooper-Bessemer Diesel 
appears the Sentinel fuel oil filter. 


O. Smith Johannsen Diesel Plant Specialties Co. 
} 50 Church Street, 510 North Dearborn Street 
“§ New York, N. Y. Chicago, IIl. 
&¢§ Hathaway Machinery Co. 
™ § New Bedford, Mass. Western Sales Co. 


200 Davis Street 


Calmes Engineering Co. 4 

218 Carondelet Bldg. Gon Caltt 
New Orleans, La. Burrard Iron Works Ltd. 
Intermountain Diesel Sales Corp. 231-235 Alexander St. 
65 West 4th, South, Vancouver, B.C. 
Salt Lake City, Utah. 
William A. Furtwangler La Paz, Baja Calif. 

roa 

Charleston, S. C. Mexico. 
Captain W. J. Moloney Seaside Supply Stores 
404 Colman Bldg. 638 South Seaside Ave. 
Seattle, Wn. Terminal Island, California 
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“A GOOD 
DIESEL IS ONLY 
AS GOOD AS ITS 
CRANKSHAFT’”’ 


The confidence placed in Erie crank- 
shafts is proven by their repeated 
use by leading engine builders. 


again chosen ERIE FORGE Co. 


Motors Cor- ERIE, PENNSYLVANIA 


poration for the Diesels — 
installed in the U. S. 


Mine Planter 
“ELLERY W. NILES” 
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FIG. HIG XK#8L 


EIGHT THOUSAND GALLONS PER HOUR 
CAPACITY OF 99-8/10% CLEAN OIL 


15,496 SQUARE INCHES OF FILTERING SURFACE 
Send for Bulletin 7A 
Wm. W. Nugent & Co., Inc. Mfrs. 
wad Oil Filters, Oiling and Filtering Systems, Telescopic Oilers, Oiling Devices, S on 


ram Sight Feed Valves, Flow Indicators, Compression Union Fittings, Oil Pumps, Ete. Trane 
415 N. Hermitage Ave. Established 1897 Chicago, U. S. A. 
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FOR THE NORTH WOODS 


Hercules Engines and Power Units—both 
Diesel and gasoline — meet the exacting de- 
mands of the lumbering industry. Designed 
and built for widely different applications 
in many fields, Hercules Power has long 
been used by leading manufacturers of in- 


dustrial and agricultural machin- atin a 


ery, as well as automotive, marine < — 


HERCULES 


HERCULES MOTORS CORPORATION, Canton, Ohio 


Oil Field Sales and Service Branch, Kilgore, Texas SS ae 


and oil field equipment. For more than 22 
years Hercules, alert to the growing de- 
mands of industry, has continually broad- 
ened its line by introducing new models of 
advanced design—and today is the world's 
largest manufacturer specializing in the 

production of multi-cylinder, in- 
ternal-combustion engines only. 


= > 
ENGINES 


_ AMERICA’S FOREMOST ENGINE MANUFACTURER 
Power Plants from 4 to 200 Horsepower 


HERCULES MARINE DIESEL ENGINES SUPPLIED BY KERMATH MANUFACTURING COMPANY, DETROIT, MICHIGAN 
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The Naval order we have just received for 
46 Goulds Hydreils is conclusive evi idence 
of our acceptabi lity for this severe service 
Many of the largest Diesel engine mene” 
facturers recommend Hydroils exclusively. 
Ust this record be your guide in the selec- 
on Purifiers for fuel and lubricating 
S PUMPS, Inc., Seneca Falls, n.¥ 


IN 1934... the above announcement was made—46 Hydroil Purifiers 
_ ordered by the U.S. Navy. 


IN 19355 announcement was made—18 M ORE Goulds 
Hydroil Purifiers ordered by the U.S. Navy 


IN 1937. » » s We again announce — another U.S. Navy order for 
45 ADDITIONAL GOULDS Hydroil Centrifugal Oil Purifiers. 


Again we say: “F OR 1938 » =» let this record be your 


guide in the selection of purifiers for fuel and lubricating oils. 


GOULDS 


ATLANTA, BOSTON, CHICAGO, HOUSTON, NEW PITTSBURGH, 1 TULSA, all Principal Chies 
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to solve the problem of 
Crankshaft Vibration... 


Aluminum Crankpin Bearing Boxes 


Torsional vibration of a crankshaft is a problem 


which can be solved by varying the weight of rotating 


parts. It is frequently accomplished by reducing 


this weight through the use of crankpin bearing 


boxes cast or forged of Alcoa Aluminum Alloys. 
Individual engineering of each engine installation 


is required in correcting torsional vibration. The 


user recognizes these added benefits when Alumi- 


num crankpin bearing boxes are used; the lighter 


weight of these parts results in longer bearing life, 
cooler bearings and, frequently, improvement in 
the inherent engine balance. 

Aluminum Company of America, 2141 Gulf 
Building, Pittsburgh, Pennsylvania. 
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Use Superior Diesels— one 
of the soundest self-liquidat- 
ing investments for the aver- 
age power user. 


Apply them with common 
sense and good engineering 
principles and watch your 
power cost DROP to lc per 
KWH or less. 
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SUPERIOR ENGINE DIVISION 
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SPEED MODELS: 
: DUTY MODELS: 
3 to 810 HP., | 
1800 R.P | 
900 to 
to 720 R.P. M. | 
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NEW 


TIMKEN 


PUMP 


with 
RENEWABLE 
PUMPING UNITS 


TIMKEN Fuel Injection Equipment already has 
gained a nation-wide reputation for outstanding 
performance and economy. Now we bring to 
operators of compression-ignition engines another 
big advantage—a fuel injection pump that can be 
kept in top-notch operating condition at all times 
without being removed from the engine! 
In this new pump the pumping mechanism for 
each engine cylinder is a compact, self-contained 
unit. Any individual pumping unit can be re- 


moved and replaced independently of the others. 
Thus, in case replacement is necessary there is 
no long delay while a complete new pump is 
obtained or the old one repaired. Instead, the 
pumping unit is simply slipped out of the pump 
body and a new one slipped in—a matter of 
minutes. Every engine operator will appreciate 
the value of this great time and money saving 
feature. Write for further information, mentioning 
the make, model and horsepower of your engine. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


FUEL INJECTION EQUIPMENT 
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PUROLATOR- 
PROTECTED 


Matching the forward march of Diesels . . . leading the way 
to more efficient Diesel performance . .. PUROLATOR brings 
positive protection from Diesel’s arch-enemy—dirt! 


Purolator for lubrication. Dirt, dust, carbon, sludge, tiny 
pieces of metal—together they cause more motor damage than 
everything else combined. To keep your Diesel healthy—keep 
it clean! Purolator does the cleaning job for you. It is your 
insurance against dirty oil and the costly repairs that so 
often follow. 


Purolator for the fuel line. Safe, reliable protection against 
clogging in the injection system. Compact in size, with easily 
cleaned elements, Purolator gives multiple-stage fuel filtration 
that means dependable, uninterrupted service. 


Purolator engineers are constantly engaged in devel- 
opment work to make Diesel operation more certain 
and more economical. We are specially prepared 
to work out new designs for advanced requirements. 
Address your inquiry to 

Moror Improvements, Inc., Newark, New Jersey 


Revolutionary in ship construction, the “Paramount” ushers a new era in tuna 
fishing. Powered by Purolator-equipped, 6-cylinder, 600 HP Enterprise Diesel. 
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"CATERPILLAR" DIESEL ENGINE — Four 125- 
horsepower engines on oil-drilling job . . . two 
engines powering drill rig, two on mud pumps. 


“CATERPILLAR” DIESEL TRACTOR—A D8 
equipped with “‘Allsteel” oil-field winch handling 
6500 feet of 2'/2-inch tubing. 


Wuen “Caterpillar” Diesel Engines and track-type 
Tractors join hands in drilling and servicing oil wells, 
they make an unbeatable team. Weather can’t stop s 
them. Day-and-night going can’t “tire” them. Inter- 
ruptions for servicing or parts-replacements are fewand 
far between (and service facilities are always within 
easy reach). Fuel consumption is light and fuel supply 
is easily maintained. The engines are portable. The 
tractors are easily maneuvered in the tight spots. Both 
have stamina, dependability and versatility that are 
history-making. . . . Together, there is scarcely a load- 
pulling, shaft-turning, belt-driving, winch-operating 
or current-generating task they cannot handle—and 
do it efficiently and economically day after day. 

Specific information on any power application, in 
any industry, available through your nearest dealer 
or direct from us. 


CATERPILLAR TRACTOR CO., PEORIA, ILL. 
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DISTRIBUTED IN 
THE UNITED STATES BY: 


THE CALIFORNIA COMPANY, (Montana only) 
THE CARTER OIL COMPANY, Tulsa, Oklahoma 
COLONIAL BEACON OIL COMPANY, INC. 
HUMBLE OIL & REFINING COMPANY 
STANDARD OIL COMPANY (Indiana) 
STANDARD OIL COMPANY 
( in Kentucky) 
STANDARD OIL COMPANY (Nebraska) 
THE STANDARD OIL COMPANY (Ohio) 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY OF LOUISIANA 
STANDARD OIL COMPANY OF NEW JERSEY 

STANDARD OIL COMPANY OF 
PENNSYLVANIA 
STANDARD OIL COMPANY OF TEXAS 
UTAH OIL REFINING COMPANY 


IN CANADA BY: 


IMPERIAL OIL LIMITED 


STANDARD OIL COMPANY OF BRITISH 
COLUMBIA LIMITED 
—and by distributors in more than 100 other countries. 


TRY THIS GREAT OIL 
Any one of the above distribu- 
tors will be glad to supply you. 


STANDARD OIL COMPANY 
OF CALIFORNIA 


More “RPM” Diesel Engine 
Lubricating Oil is being 
sold and used in “‘Caterpil- 
lar” Diesel engines than all 
other Diesel oils combined. 
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Caution: there is only 
: 
q one Diesel engine lubri- 
e 
the “RPM” trade mark. Op 
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MANUFACTURING 


Worthington 90-hp. and 180 hp. 
Diesels driving generator and 
compressor, through Worthing- 
ton Multi-V-Drives, in metal 
products plant 


Worthington 750-hp. Diesel 
Engine direct-connected to 
generator in municipal plant 


Worthington 100-hp. Diesel 
Engine driving two Worth- 
4 ington Centrifugal Pumps, 
in series, through speed- 
increasing gears 


Eight Worthington 625-hp. 
Diesels on power generating 
service for mining operations 


An impressive and steadily growing list of 
WORTHINGTON DIESEL INSTALLATIONS 
carries with it records of dependable per- 


formance... consistently repeated. 


COMPLETE LINE provides the correct engine for every 
individual condition... and Worthington air compressors 


WATER SUPPLY 


50 to 1500 horsepower for starting, rotary pumps for fuel transfer, and centrifugal 
Every type of drive pumps for jacket cooling, give additional service security 
@ Literature on request through the undivided responsibility of one maker. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY = Branch Offices and Representatives in Principal Cities throughout the World 


WORTHINGTO 


IN A WIDE RANGE of 

alll 
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HE HUGE Central Valley Project, encom- 

passing flood control, irrigation and power 
development in the Sacramento and San Joaquin 
Valleys in California, is off to a flying start, and 
it is significant that the first dirt to be moved 
was handled by an Atlas Diesel powered Bucy- 
rus-Erie dragline. 
Work has started on the four-mile Contra Costa 
Conduit, a $100,000.00 canal construction job 
awarded to Haas, Daughty & Jones, and Mar- 
shall & Stacy. The job consists of excavating 
600,000 yards of dirt with a time limit of 330 
days. This canal is, of course, the initial step in 
the $170,000,000.00 project, said to be the larg- 
est ever undertaken by the Federal Reclamation 
Bureau. 
Atlas Diesels have always been very much in 


At the left the Atlas Diesel 
powered Model 50-B 
Bucyrus-Erie  dragline, 
owned by Marshall & 
Stacy, which moved the 
first dirt of a project of 
first importance. 


evidence in the construction of great projects. 
Two Atlas Diesel power units were the first 
equipment purchased by the Six Companies 
when they began construction of Boulder Dam. 
At Bonneville Dam, Atlas Diesels furnished the 
compressed airandelectricalcurrent for the proj- 
ect as well as powering many of the excavators. 


Substantial contractors who handle the big jobs 
the world over have learned through years of 
experience that Atlas Diesels have the stamina 
to “take it” on tough jobs, they are economical 
to operate and their maintenance expense is 
negligible. No matter what the size of a con- 
struction job, whether it’s a mile of highway or a 
project of national importance, you can bank on 
the choice of the big fellows— Atlas Diesels. 


ATLAS IMPERIAL DIESEL ENGINE CoO. 


OAKLAND, CALIFORNIA 


ATLAS 


. MATTOON, ILLINOIS 


IMPERIAL 
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BOAT CAPTAIN 


Fernandina, Florida 
September 5, 1937 


Macmillan Petroleum Corporation 
530 West Sixth Street 
Los Angeles, California 


Gent lemen: 


I have been using Ring-Free 0il in our Caterpillar powered shrimp boat, 
the "Atlas", for the past 8 months and find it to be the most economical ' 
oil I have ever used. We use on an average of five gallons of Ring-Free : 
Motor Oil, which we change every two or three weeks, and we never add to 
this emount. 


This is unusual, however we attribute this to the perfect operation of a 
good oil in a good engine. So well am I sold on this oil for use in the 
Caterpillar Engine that I do not hesitate to recommend it to cther fisher- 
men who are looking for better performance at a lower cost. 


Several days ago we returned from McClellanville, S. C., a distance of 270 4g - 
nautical miles, which we made in 27 hours. Throughout the trip we kept 
our engine “wide open" and ran into a little rough weather, however we did 
not have the least bit of trouble. Since that time we have had the engine 
down to put in a valve spring, and found that our motor was as clean as the 
day it was installed in the vessel. 


On other occasions we have operated as long as 100 hours at a time without . s 
stopping, yet our Ring-Free has stood the test of continuous service, and . ‘< 


has never failed us, 
truly 8S, 


John Farmer 
Capt e "atlas" 


MACMILLAN 


The best proof of any motor oil is actual performance in your motor. John Farmer r 
knows exactly what RING-FREE has done in his Caterpillar diesel because he has ; a 


used it., Many diesel operators want to be sure of an oil before they try it. That is ae E L 


why we have developed the seven RING-FREE tests which will quickly prove to 
you RING-FREE lubricates better. Tell your local Macmillan Man you want to “see 


proof” that RING-FREE is the finest motor oil for your type of equipment. ae . a ede 
HIGHER HEAT RESISTANCE REMOVES HARD CAI 


and El Dorado, Arkansas. 
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SAME OIL IN USE! 


HE 750 h.p. Busch-Sulzer Diesel engine in the plant 

supplying light and power to Pawhuska, Oklahoma, 
hasn’t changed the oil . . . in more than 6 years. This engine 
is lubricated with Texaco Ursa Oil. 

Under the supervision of the Chief Engineer, W. T. 
Williams, this Diesel has given over 22,000 hours service, 
with oil being centrifuged while the engine is running. 

Examination of the oil shows that it is still clean and in 
excellent condition. 

Records such as this show why an increasing number of 
operators each year are going over to Texaco Algol or 
Ursa Oils . .. why more Diesel h.p. in the United States is 
lubricated with Texaco than with any other brand. 

Trained lubrication engineers are available for consul- 
tation on the selection and application of Texaco Diesel 
Lubricants. Prompt deliveries assured through 2108 ware- 
house plants throughout the United States. 


The Texas Company, 135 East 42nd Street, New York City. 


Texaco Algol and Ursa Oils keep 
Diesels clean, rings free in their 
grooves, maintain compression, re- 
duce oil consumption. With these 
oils, what little carbon forms is 
soft, and harmlessly blows away, 
instead of building up. 


The Pawhuska plant has an enviable record for economical 
lubrication without overhaul. Texaco Ursa is given credit for 
the clean, efficient work of the engine, for stability in service 
and continued trouble-free oil performance. 


TEXACO ursa 


FOR ALL TYPES OF DIESELS 
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MAN, and Publisher 


Editor 


Drrorr, January 19rH, 1938. History is in the making 
here today. From coast to coast, in tomorrow morning's news- 
papers, will appear the news of‘what General Motors Corpora- 
tion plans to do in the Diesel field. Details of these plans 
appear on the first five editorial pages. 


With this announcement the whole base of the Diesel industry 
widens immeasurably. With this announcement the Diesel 
industry takes on a new stature. It is the greatest single boost 
the industry has ever received. The magic of the word Diesel 
tied to the magic of the initials G-M makes a combination 
which will carry the Diesel industry to heights even I, in my 
enthusiasm, have never visioned. 


What of competition? What does this announcement mean to 
competition? It means more business, more possibilities, more 
customers for every engine builder in the business today. The 
tremendous driving power of General Motors publicity and 
sales activity will inevitably create a substantial increase in total 
volume of sales. It will be up to the competition to fight for 
and get their share of this new business created for them by 
their new competitor. 


No one company can do all of the business. We will all gain 
by the expansion of the whole market which will inevitably 
follow this General Motors announcement. It is my firm belief 
that G-M will create their own customers, that they will take 
little business away from other engine companies, that they will 
automatically create a lot of new Diesel customers who won't 
like their particular type of engine, but will like your type, 
thus directly and definitely widening each engine builder's 
market. The whole tempo of our industry started going places 
today — watch it continue going up all through 1938. 
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PREDOMINATE THE LARGER SIZES 


i] 
: Within the last fifteen months, these five municipalities have purchased | 
six Nordberg Diesel Engines of identical size, all 2250 horsepower, six ; 
cylinder and two cycle type constructed with crossheads. Another 
significant fact is that during this time, every engine purchased of | 
cs this size for municipal service in this country was a Nordberg Diesel. i 
Two 2250 H.P. units 
NORDBERG MFG. CO. 
WISCONSIN 


NEW YORK © WASHINGTON e CLEVELAND e KANSAS CITY e LOS ANGELES 
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REX W. WADMAN 
Editor and Publisher 


FRONT COVER ILLUSTRATION — A two-yard Osgood 
“Chief” shovel powered by a Buda Diesel operating in 
the Santa Ynez Quarry of the U. S. Army Engineers 


near Santa Monica, California. 


TABLE OF CONTENTS ILLUSTRATION — Two 
Caterpillar Diesel engines furnish the power for all the 
equipment illustrated in this picture. One drives the 
Brownhoist and the other is installed in the transfer 


locomotive. The gravelpit is near Pleasanton, California. 
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GENERAL MOTORS 


a January 19th, 1938. General 
Motors today launched a program for the man- 
ufacture of a complete line of new lightweight, 


two-cycle Diesel engines. 


General Motors has been making large size two- 
cycle Diesels which have become famous as the 
engines that made streamline trains possible 
and have distinguished themselves in marine 
service during the past four years. These en- 
gines have ranged from 600 to 1,200 hp. New 
products now extend this line in varying sizes 
down to a one-cylinder 22 hp. model. We might 
call these new engines the “little brothers” of 
the engines that power the streamline trains. 


The complete line of engines will be built in 
one existing factory and two new factories, one 
of which, the Detroit Diesel Engine Division of 
General Motors Corporation, at Detroit, is in 
operation, and the other of which, the new en- 
gine factory of the Electro-Motive Corporation’s 
Diesel locomotive plant at LaGrange, Il., will 
be in operation within a few months. The 
existing factory is that of the Cleveland Diesel 
Engine Division of General Motors Corpora- 
tion, (formerly the Winton Engine Manufac- 
turing Corporation) at Cleveland, Ohio. 


By REX W. WADMAN 


The new Detroit plant is located on a 75 acre 
tract at the Pere Marquette Railroad and Outer 
Drive. The first unit is laid out for production 
of fifty engines per 8 hour day. 


The development also includes the completion 
and opening of the new General Motors Diesel 
Laboratory in a distinctively modern building 
adjacent to the Detroit manufacturing plant. 
This is one of the largest and most completely 
equipped laboratories for exclusive Diesel 
study in the world. 


The product program includes three series of 
models, based on three different cylinder sizes. 
The smaller engines have 71 cubic inches per 
cylinder and the intermediate sizes have 223 
cubic inches per cylinder. The larger sizes have 
503 cubic inches per cylinder. 


The model 71 series will include one, three, 
four and six cylinder models rated from 22 to 
160 hp. maximum at 1,800 rpm. 


The Model 223 series will include four, six and 
eight cylinder models rated for industrial and 
marine purposes at from 200 to 400 hp. 


The larger series is the present line of engines 


DIESELS 


now in railroad, marine and stationary power 
service including eight, twelve and sixteen cyl- 
inder engines ranging from 600 to 1,200 hp. 


The Model 71 series will be manufactured at 
the Detroit plant; the 223 series at the Cleve- 
land plant and the larger series at the LaGrange 


plant. 


Heretofore the large engines have been built at 
the Cleveland plant. Their manufacture will 
be shifted to the LaGrange plant and the inter- 
mediate series assigned to the Cleveland plant 
because the principal application of the large 
engines has been in the locomotives built at the 
LaGrange plant. The Cleveland plant also will 
continue to custom build engines for the ma- 


rine field. 


An additional operation has been assigned to 
the Cleveland plant. It is the intention to sell 
complete “power packages” for industrial and 
agricultural applications. By this we mean an 
engine equipped with all accessories necessary 
to start the job for which the customer intends 
to use it. Heretofore it generally has been nec- 
essary for the customer to do considerable of 
the assembling of necessary appurtenances to 
complete an installation, such as special founda- 
tions isolated for vibration and noise, fuel 
supply systems, special water cooling systems 
and muffling equipment. Complete units have 
been designed that will be delivered with all of 
the necessary equipment to start working as 
soon as it is set in the place desired by the cus- 
tomer. For instance, in the case of a stationary 
electric power plant, the “package” will include 
the engine, the generator, fuel supply equip- 
ment, switch board, radiator or heat exchanger, 
base and any other necessary equipment. The 
assembling of this equipment into the complete 
“package” will be done, on engines of all sizes, 


at the Cleveland plant. 


Engines in the 71 series are now in production 
at the Detroit plant. Dates for the inauguration 
of the new production programs at Cleveland 
and LaGrange plants will be announced later. 
Meanwhile, the present production program at 
the Cleveland plant which is working on rail- 
road and marine orders is not affected. 


General Motors Model 6-71, 
2-cycle Diesel engine. 
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Sales of the engines for railroad motive power 
will continue through the Electro-Motive Cor- 
poration at LaGrange. Sales in other fields 
will be through the Diesel Engine Division of 
General Motors Sales Corporation, with head- 
quarters at Cleveland. A complete national dis- 
tribution system with dealers in principal cities 
is being built. A national service and parts or- 
ganization centers around the widespread ware- 
housing facilities of General Motors Parts Cor- 
poration. General Motors Acceptance Corpora- 
tion will participate in wholesale and retail 
financing. 


The Gray Marine Motor Company of Detroit 
has been given a franchise for the adaptation 
and sale of the 71 Series engines for marine 


purposes. 


Another important outlet will be to manufac- 
turers for powering such products as tractors. 
road building machinery, mining machinery 
and the like. 


THE NEW LINE OF ENGINES 
The two-cycle Diesel engines as developed by 


General Motors have much the same construc- 
tion and appearance as conventional four-cycle 
gasoline and Diesel engines. The cylinders are 
cast en bloc with removable dry liners. The 
cylinder head is a one-piece removable unit with 
overhead valves. The valves are operated 
through rocker arms and push rods from a 
camshaft located in the upper part of the cyl- 
inder block. The camshaft is driven by a train 
of gears which also drives the blower. The 
water pump, fuel transfer pump and Handy 
governor are mounted on the blower and 
driven by it. The oil pan and valve covers are 


one piece pressed steel units. 


In order to function as a two-cycle uniflow en- 
gine the cylinders are made with inlet ports, 
through the liner and water jackets at the bot- 
tom stroke position, which connect the cylinder 
to the air box surrounding the cylinder proper 
when the ports are uncovered by the piston. 
The blower is flange mounted on the side of 
the cylinder block and discharges directly into 
the air box. 


The fuel is sprayed into the cylinder by a com- 
bined pump and spray nozzle or unit injector 
located between the valves in the cylinder head 
and operated from the camshaft by a rocker 
arm, like the exhaust valves. 


The only really new design feature of the engine 
is the provision for completely balancing the 
engine. With the camshaft arranged to give 
uniform firing of all the cylinders each revolu- 
tion and thus obtain the smoothness. equal to 


four-cycle engines of double the number of cyl- 
inders, there results 4 small fore and aft rock- 
ing couple. This has been completely balanced 
out by small counter-weights at each end of the 
camshaft, and a second similar shaft on the 
other side of the cylinder block. This device 
makes it possible to produce engines of 1, 2, 3, 
4, 5, 6 or more cylinders that are free from un- 
balanced forces or couples. This balancing sys- 
tem and the inherent symmetry of the two cycle 
uniflow type of cylinder offers an entirely new 
approach to the problem of engine models 
covering a range of power requirements with 
various accessory arrangements and different di- 


rection of rotation. 


The cylinders are the same size for all models 
in the 71 series, one, three, four and six. The 
front end of the cylinder block of all models is 
exactly like the rear end, and in a like manner 
the cylinder head, blower, bearings, etc., are all 
alike on each end. The only difference be- 
tween the three and the six is that three more 
cylinders have been added in the middle of the 
engine, and the crankshaft, camshaft, blower, 
etc., lengthened accordingly. The pistons, valve 
gear, connecting rods, bearings, pumps, timing 
gears, flywheel housings and like parts are all 
identical for all models and completely inter- 
changeable. The machining dimensions of all 
cylinder blocks and heads are identical except 
for length. 


But perhaps the most interesting feature is that 
the entire cylinder block and blower assembly 
can be turned end for end without disturbing 
the flywheel or gear train, and thus place all the 
accessories on the opposite side. In a similar 
manner the cylinder head can be reversed re- 
gardless of the position of the blower, and place 
the exhaust and water manifolds on either the 
opposite side or the same side as the blower. 
By shifting one gear in the gear train, and 
changing the camshaft and oil pump cover, the 
rotation of the crankshaft can be made either 
clockwise or anti-clockwise with any of the 
above accessory arrangements. The generator 
and air compressor, or vacuum pump, can be. 
mounted over the gear housing and driven di- 
rect from the cam and balance shafts, or at- 
tached to the side of the crankcase and belt 
driven. The fuel injectors are identical for all 
models. All these assemblies can be made with 
but a few right and left hand parts, the result 
being eight distinct models of each engine size. 


It is obvious that this similarity of parts and the 
reduction in the number of different kinds of 
parts has had a marked effect on the production 
machine and tool set up. Many of the machines 
and fixtures take the parts for all models. This 
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General Motors Model 
4-71, 2 cycle Diesel. 


permits volume production methods to be ap- 
plied where the number of models would other- 
wise make the tooling cost prohibitive. 


The adaptability of these power plants to a 
great variety of uses is also an outstanding fea- 
ture; such as right and left hand twin screw ma- 
rine installations, left hand engines for rear en- 
gined coaches with the accessories all on the 
open side, right or left hand drive trucks, ma- 
rine engines with the gear box on the front end 
of the engine, Diesel electric generator sets, etc. 
But it is believed that the greatest benefit will 
be derived by the engine user on account of the 
simplified service problem regardless of whether 
he has a truck, a boat, a stationary electric 
plant, an irrigation pump, a cotton gin, a crane, 


an air compressor or a tractor. 


These engines are primarily internal combus- 
tion power plants, compact in form, light in 
weight, made of ordinary materials, having 
parts that are familiar to everyone, and require 
no special training to operate or service. The 
fact that they are called Diesel engines is of 
little consequence—the important thing is that 
they use less fuel and fuel that costs less. It is 
on this fact alone that the Diesel engine busi-' 
ness must be built. 


THE NEW PLANT 
A compact, highly efficient plant designed ex- 
clusively for the production of high-speed 
Diesel engines on a mass production basis be- 
came the focal point of engineering attention 
when General Motors Corporation today threw 
open to the inspection of technicians the new 
plant of its Detroit Diesel Engine Division. 
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General Motors Model 
3-71, 2 cycle Diesel. 


A new standard of well-planned layout and op- 
erating efficiency may well be set up by the new 
plant, for it was conceived simultaneously with 
the development of the product itself. As a 
result, the factory has been built and equipped 
to meet the requirements of product design. in 


every particular. 


Even a cursory inspection of the factory indi- 
cates that questions long debated in Diesel 
circles have been answered — that small, high- 
speed Diesel engines are practical, that they can 
be built economically by mass production meth- 
ods, and that they can be built by that method 
according to standards even more exacting than 
the high requirements of the mass-production 


automobile industry. 


Perhaps the most important fact about the new 
plant is that its manufacturing facilities are to 
be devoted exclusively to the building of an 
integrated line of industrial Diesel high-speed 
engines readily adaptable for all manner of ap- 
plications of Diesel power —for stationary 
power plants, for industrial and road building 
machinery, for tractors, trucks and buses. The 
plant will produce four engines built around 
one basic cylinder size and design —a one cyl- 
inder engine —a three-cylinder engine, a four, 
and a six. All are designed on the two-cycle 


principle. 


Culminating many years of development and 
experimental production, the keynote of this 
operation is PRECISION. As the details of the 
manufacturing procedures are unfolded, one 
will appreciate how the most modern produc- 
tion machinery, some of which had to be spe- 
cially designed and built for the specific pur- 


pose, has placed the most exacting machining 
operations on a basis that is exact and repro- 
ducible and subject to conventional production 
controls. In effect, the individual skills of the 
finest instrument makers have been mechanized 
so as to produce interchangeable parts on a 
mass-production basis within tolerances to 


which no hand-skill can ever aspire. 


It was mentioned earlier that the entire lire of 
engines is designed about the principle of a 
single basic cylinder size. Thus it is possible 
to produce in quantity, on the same machines, 
all of the parts of a cylinder such as the dry 
liner, piston, connecting rod, bearings, etc., and 
then assemble these standard interchangeable 
elements into engines of one, three, four, or six 
cylinders with all the economy of a single size 


of engine. 


The factory proper consists of a monitor-type 
structure, 240 feet in width and 480 feet in 
length. It is of the latest factory building con- 
struction with the maximum of window glass 
area so as to provide the workers with the best 
possible conditions for seeing. Worker com- 
fort is further enhanced by the use of high 
ceilings, spacious work places and aisles, and 
excellent paint treatment that serves to reflect 
and make the most of the daylight. 


Within the structure of the various Diesel en- 
gine units of General Motors Corporation, an- 
nounced recently, it is of interest to note that 
the Detroit plant is the focal point for coordi- 
nated engineering and test facilities for all 
plants in the new set-up. The engineering de- 
partment designs all Diesel engines developed 
for the Corporation while the testing laboratory 
contains personnel and equipment for carrying 
on this work for the entire group. 


A brief excursion through the plant reveals the 
fact that it is divided into various functional 
activities. Traversing the plant in its length, 
one will find that its largest area is devoted to 
the machine lines for producing the major parts 
of the engine. Next is the experimental ma- 
chine shop in which are built experimental en- 
gines for future development. Finally at the 
far end of the building will be found the in- 
jector department which manufactures and tests 
all fuel injectors used on all G. M. Diesel en- 
gines wherever they are produced. 


The main power plant comprises a boiler room 
and a power department. The boiler room con- 
tains a modern oil-fired boiler as well as an 
electrically heated boiler. The power depart- 
ment contains three main Diesel-electric sta- 
tionary generating units powered by an eight- 
cylinder, a twelve-cylinder, and a sixteen-cyl- 


inder General Motors Diesel engine, respective- 
ly. The eight and twelve cylinder units pro- 
duce 550-volt DC current, while the big engine 
produces 4,600-volt AC current. 


The power section also contains a three-unit 
motor generator set, power distribution switch- 
board, and power transformers. The AC power 
line is stepped down by transformers in the lab- 
oratory building and in the main plant to 440- 
volt and 110-volt current depending upon its 


usage. 


Overall efficiency of the whole operation is 
raised to an unusually high level by utilizing 
the electric energy generated at the ten pro- 
duction test stands in the factory as well as 
from the endurance test stands in the labora- 
tory. Thus, even the energy that is ordinarily 
wasted through resistance grids is available, 
when required, as a source of productive power. 


The feature of the laboratory is its group of 
eight test rooms, each one fitted with the most 
modern dynamometer equipment and complete 
instrumentation for precise recording of scien- 
tific measurements of engine characteristics. As 
noted earlier, this laboratory coordinates the 
fundamental test work for all GM Diesel ac- 
tivities. For this reason, the rating and size of 
dynamometers in each department differs ac- 
cording to its function. The large engines are 
tested against generators. 


Adjacent to the machine shop is the engine 
assembly line, running at right angles to ma- 
chine lines. And adjoining this is the final 
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test department where all engines are subjected 
to hours of dynamometer testing before they are 
released for shipment. The electrical equip- 
ment is so arranged as to absorb the power of 
the engines on test, and to transmit it in the 
form of electrical energy to the main power 
plant. thus converting waste power into useful 
and usable energy. 


Precision operations are keynoted in the ma- 
chine shop. Here will be found the most mod- 
ern of the precision boring machines, diamond- 
boring machines, centerless grinders, honing 
machines, and similar equipment associated 
with precision manufacture. 


Qne of the most important of the precision 
operations is that of producing piston and con- 
necting rod assemblies. In most cases of auto- 
motive engine production, these assemblies are 
permitted to vary between fixed limits and then 
are assembled into balanced sets by selective 
matching of pistons and rods. At the Detroit 
Diesel plant this procedure is not tolerated. 
Each of the parts is interchangeable as to size 
and weight with its fellows and each assembly 
conforms to the same weight specification. This 
is achieved by the use of ingenius machines 
which automatically weigh the piston or the 
rod and machine it precisely to the weight re- 
quired. 


Outer diameters of pistons and cylinder liners 
are finished to close limits both as to size and 
surface quality by operations on centerless 
grinders — huge machines of the very latest 


type. 


Connecting rods not only are precision-bored 
to achieve the desired control of size and round- 
ness but are subsequently honed to produce the 
desired surface finish. 


The interchangeability mentioned earlier finds 


_ its best expression in the machine lines for the 


large units such as cylinder blocks and heads. 
Consider that such equipment is most expen- 
sive as to first cost and requires, in addition, 
expensive jigs and fixtures for the character of 
precision demanded here. Here is one of the best 
examples of the coordination of engineering 
design and production planning to be found’ 
aftywhere. Cylinder blocks and cylinder heads 
are so designed as to be geometrically similar 
for all sizés and end-for-end. What this means 
is that no matter how you turn the casting, 
both ends have the same shape and take the 
same number and spacing of holes. Moreover. 
the ends of all blocks, whether they have one, 
three, four, or six cylinder barrels, are precisely 
alike, and the drilling of the top and bottom 
is the same save for the fact that a larger 
block will have more holes. 


This basic conception of design makes it pos- 
sible to use but one line of special machines 
for the entire range of engines no matter what 
number of cylinders. Yes, it even goes further 
since the similarity of the blocks makes it pos- 
sible to use many fixtures interchangeably and 
utilize multiple-spindle drilling and tapping 
heads without change. 


How completely this philosophy has penetrated 
production planning may be gauged by the 


set-up for boring the dry cylinder liners which 
are assembled into the engine barrels. For bor- 
ing, the liners are assembled, three at a time,. 
into a huge fixture which has the same form. 
and size as a three-cylinder cylinder block. 
Then the fixture with its charge of liners goes 
into the same machine and same fixtures are 
used for boring the cylinder barrels. The only 
change required is to replace the boring cut- 
ters with cutters of smaller diameter, a matter 
of only minutes for the changeover. 


The blower department is a gem of perfection 
and mechanical ingenuity, and probably the 
first of its kind in this country. Its chief at- 
tribute is the simplicity of equipment and proc- 
ess for an operation so intricate and precise. 
Several examples will suffice to give the picture. 
For example, the blower housing has two bores 
that must be finished to accurate limits. This 
is done by boring the housing on a single-end 
precision boring machine with its massive bor- 
ing spindle. As one bore is finished, the table 
indexes the work forward, hydraulically, to 
complete its mate. However, this is but a 
roughing operation. Subsequently, each hous- 
ing is processed in the same machine for a 
second and final boring operation. 


Machining of the blower rotor is a very unique 
operation. The rotor is a three-lobed affair, 
each lobe having a spiral form along its axis. 
There is one specially designed machine set-up 
to handle this operation automatically. It takes 
three separate settings of the rotor to complete 
the job, using a special formed cutter that 
encompasses a third of the profile each time. 


GENERAL MOTORS DIESEL ENGINES 
Model 71 Series 
GENERAL SPECIFICATIONS 
() Model 3-71 Model 4-71 Model 6-71 
Number of Cylinders 4 6 
Bore and Stroke, inches 44,x5 44,x5 
Total Displacement, cubic inches 212.69 283.58 425.37 
= Maximum Hp. Output @ 1800 rpm. 80 107 160 
Continuous Hp. Rating @ 1200 r 45 60 90 
Continuous Hp.. Rating B.M.E.P. Tbs. /sq. in. 70 70 70 
fs Maximum Torque, Ibs. ft 283 375 562 
at rpm. 800-1000 800-1000 800-1000 
Compression Ratio 16:1 16:1 16:1 
Piston Speed — ft./min. @ 1200 rpm. 1000 1000 1000 
Number of Exhaust Valves per Cylinder 2 2 2 
Exhaust Valve Diameter 1146” 
Exhaust Valve Seat Angle 45° 45° 
Exhaust Valve Lift 375” 375” 4 
- Clockwise (cranking) Rotation 1-3-2 1-3-4-2 1-5-3-6-2- 
Faring Counter Clockwise 1-2-3 1-2-4-3 1-4-2-6-3-5 
Number of Main Bearings 5 7 ' 
Main Bearing Diameter 31” 31,” 314” 
Main Bearing Length 114” 
Main Bearing Projected Area, sq in. 15.76 19.7 27.58 
Crankpin Diameter 234,” 234” 234,” 
Crankpin Bearing Length 1750” 1750” 1255 
__ | Crankpin Bearing Projected Area, sq. in. 14.7 19.6 po 
Clutch Size 14” 151%” 
pow Weight of Basic Engine (dry)* 1160 Ibs. 1330 Ibs. 1685 Ibs. 
Fuel Consumption, |b./bhp. hr. 45 45 45 
CAPACITIES 
Lubricating Oil System, qts. 814 101% 15% 
; Y Fuel Oil Tank, gallons 30 40 55 
Cooling Water, gallons 11 15% 
H *Engine weight includes: Starting Motor, Governor, Oil Cooler, Oil Filter and Fuel Filter. 
i Generator, Cooling Fan, Oil Bath Air Cleaner, Air Intake Elbow and Engine Mountings are not *in- 
cluded in the above weights. 
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As the cutter traverses the face of the rotor, 
the rotor casting is automatically turned by an 
indexing mechanism so as to produce the spiral 


form. 


After machining, each rotor goes to a balanc- 
ing machine, where it is checked-and drilled 
if necessary to produce the described limits of 


balance. 


Crankshafts, which are all Tocco hardened 
under the Ohio Crankshaft Company’s system of 
Tocco hardening (all camshafts are also 
Tocco hardened) are checked 100 per cent for 
static and dynamic balance, using the standard 
GMR balancing machine. However, a distinc- 
tive feature of this machine quite in keeping 
with the production thinking in this plant is 
the fact that it also is used for balancing fly- 


wheels. 


With these high-spots of the machine shop, we 
turn naturally to the Precision Manufacturing 
Department —in a niche all its own — which 
produces the fuel injectors for all Diesel en- 
gines built by General Motors. In its present 
form it represents the hitherto unattainable 
objective of translating the skill of the instru- 
ment maker into mechanized operation that 
achieves unbelievably precise manufacturing 
limits in interchangeable and_ reproducible 
parts — something that transcends human skill. 


One may gain a good picture of what has been 
accomplished by considering a few of the meas- 
urements that are made mechanically. 


Consider that the maximum clearance between 
the barrel or bore of the injector and the 
plunger which moves it must not exceed 50 
millionths of an inch! 


Consider further that at the tip end of the in- 


jector, the maximum clearance between the 
needle valve and the bore within which it seats 
must be less than one ten-thousandth of an 


inch. 


What better impression can we give of the pre- 
cision in this department than to say that the 
general run of the limits on all parts of the 
injector, apart from those mentioned above. is 
of the order of one ten-thousandth of an inch? 


When such amazing figures are quoted publicly, 
it is only logical for our readers to question 
whether such limits of precision actually can 
be measured and proved. The answer is em- 
phatically yes! Every one of these parts is 
measured by a remarkable instrument called 
the Electrolimit gauge which is accurate to the 
millionth part of an inch and gives an exact 
reading on a large calibrated scale. When you 
examine this scale you will find that the meas- 
urement of one ten-thousandth of an inch— 
too small to comprehend — is shown on a scale 
some five inches in length, larger than the scale 
of one of the dash instruments on your auto- 


mobile. 


Another big problem was the matter of drill- 
ing the spray nozzle holes. They are tiny, as 
holes go, but in addition to accurate sizing 
the holes must be drilled at correct angles with 
precise spacing. 


These holes are of various diameters, depend- 
ing upon the size of the engine. The general 
range lies between six-thousandths and four- 
teen-thousandths of an inch in diameter. Drill- 
ing is done by means of tiny drilling machines 
designed here, in which the drill is rotated at 
extremely high speeds by means of a tiny air- 
operated turbine — small in size but similar in 
principle to the huge turbines used for gen- 


erating power. The tiny jeweler’s drills are so 
sensitive to pressure that they cannot be fed 
into the work by mechanical means. So the 
drill spindle floats and is pressed into the work 
by the operator’s finger as the drill rotates. 


Finally, it is well worth noting that all preci- 
sion grinding operations on injector elements 
are performed in a centralized grinding depart- 
ment, located in the precision machining de- 
partment, but completely isolated from it. This 
is done for two reasons. First, it keeps the 
precision grinding department clean and free 
of any dust or dirt; second, it protects the pre- 
cise drilling and lapping operations in the 
other department from the fine dust and grit 
that may originate from the grinding wheels. 


CODRINGTON KEEPS 
PRESIDENCY 


Wir: the passing of the Winton name, 
the Winton plant becomes the Cleveland Diesel 


Engine Division of General Motors Corpora- 
tion. George W. Codrington will remain as 
president of the Cleveland Division and also 
as president of the new Diesel Engine Division 
of the General Motors Sales Corporation, which 
will market the output of all three General 


Motors’ Diesel plants. 


Establishment of the entire Diesel sales division 
in Cleveland brings several General Motors 
executives to that city. Among them are: 
William J. Davidson, general sales manager of 
the Diesel sales division; Max H. Schachner, 
assistant general sales manager, and R. J. 
Walker, a former lieutenant commander in 
the U. S. Navy, who will be in charge of heavy 
engine sales in the marine field. All formerly 
were located in the Detroit office. J. B. Jack- 
son, who has been in Cleveland for several 
months as general manager of the plant there, 
remains in the same capacity. 


We publish the above information to clarify 
the position of George W. Codrington and to 
answer the thousands of questions clearing 
across our desk recently “what is Mr. Codring- 
ton going to do?” The answer is obvious, 
George Codrington will be as active in the 
Diesel Industry as he has ever been. Enlarged 
responsibilities offer him enlarged possibilities. 
Details have been lifted from his shoulders so 
he may better apply the vast fund of actual 
experience to the larger problems which will 


now confront him. 


Power for the General Motors Diesel 
plant is supplied by three of their V- 
type units of 16, 12 and 8 cylinders, 
respectively. The “V-16”" appears in 
the foreground. 
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The Diesel fire truck ready for service presents a very efficient, business-like appearance. 


AMERICA’S FIRST DIESEL 
FIRE-TRUCK 


Ti old custom of taking to a fire a highly 
explosive load of gasoline with each fire truck 
has been challenged with the newest develop- 
ment in fire trucks. Instead of a gasoline en- 
gine for power, a modern Diesel engine is 
under the “bonnet” of this new truck, and 
both shop and service tests show many advan- 


tages in favor of it. 


The fire-fighter is a Stutz model F-D unit 
with a wheelbase of 173 inches. Capable of 
pumping 1,000 gpm., it represents the latest 
engineering practices throughout. A_ six-cyl- 
inder Cummins Diesel rated at 155 hp. at 1,800 
rpm., drives the truck through a Fuller five- 
speed transmission and a Timken worm differ- 
ential. When at the fire the Cummins drives 
the geared Stutz positive displacement rotary 
fire-pump. At 120 pounds pressure its capacity 
is 1,000 gpm., and at 200 pounds pressure, 500 
gallons is discharged. Hydraulic brakes are 
provided on both the front and rear wheels. 
Two large reels and two ladders are standard 
equipment. 


The outstanding feature credited to the Cum- 
mins Diesel for use in fire-trucks is its ability 


to start instantly regardless of weather condi- 
tions — ability to take the load immediately 
without choking or flooding—immunity to 
being killed from water getting on ignition 
wires, or in carburetors because the Diesel has 


neither —and the reduced fuel consumption. 


It is not uncommon for fire trucks, at a stub- 
born fire, to need refueling. Transferring 
gasoline under such circumstances is always a 
risk, whereas with the Cummins Diesel powered 


Close-up with hood raised shows the Cummins Diesél to excellent advantage. 


fighter the interval between refuelings is only 
about half as often and when necessary it can 
be done without danger of creating another fire. 


The Diesel used in this new Stutz truck is 
identical to the thousands of Cummins Diesels 
operating all over the United States by high- 
way truckers. The engines in highway service 
have saved millions of dollars for their owners 
in fuel bills alone, in addition to a marked 
reduction in maintenance costs. 
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The “‘Ellery W. Niles’ demarks a splen- 
did example of the application of Diesel 
Electric Drive. The highly specialized 
service to which this vessel will be put 
calls for the closest degree of maneuver- 
ability, which is only obtainable with 
electric drive. 


The “Ellery W. Niles,’’ is 185’x35’x17'3’’, 
twin screw, Diesel Electric Drive Mine 
Planter and Cable Layer. Power plant 
consists of three 600 hp. six-cylinder, 
Winton Diesel main engines and one 
90 hp. 60 kw. Winton Auxiliary Gen- 
erating Set. 


U.S. ARMY MINE PLANTER “Ellery YW. Niles” 


THE LATEST DEVELOPMENT IN DIESEL ELECTRIC DRIVE 


GENERAL MOTORS SALES CORPORATION 


DIESEL ENGINE DIVISION . CLEVELAND, OHIO . U.S.A. 
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e We are now prepared to offer Diesel Electric 
Drive units for Towboats from 500 to 3000 hp. 


e For self-propelled barges and inland waterways 
tankers up to 5000 hp. 


e For main ship propulsion, in multiple units, 
up to 10,000 hp. 


e Stationary Power Plants in units from 200 to 
1200 hp. 
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Another streamlined Diesel ferry starting on what proved to be an entirely satisfactory trial trip. Less than a week later it was in active service. 


YONKERS-ALPINE FERRY 


New Diesel Streamliner for Hudson River Service 


F., the past fifteen years the Westchester 
Ferry Corporation has been operating on the 
Hudson River between Yonkers, New York, 
and Alpine, New Jersey. During this period 
two steam vessels have handled the traffic 
which consists mainly of motor trucks and 
passenger cars. On Friday, January 14th, a 
new, streamlined Diesel ferry was placed in 
operation to provide better and faster service 
to the traveling public and to reduce operat- 


ing expense. 


Named the John J. Walsh, in honor of the 
company’s president, the new ship is already 
attracting an unusual amount of favorable at- 
tention and comment. Mr. Walsh and Mr. 
Leo E. Schwarzstein, Vice President and Gen- 
eral Manager of the Westchester Ferry Cor- 
poration, are responsible for the selection of 
Diesel propulsion. After a year of exhaustive 


personal inquiry and investigation they were 
convinced that this type of power is ideal for 
their requirements and engaged Eads Johnson 
of New York as naval architect. 


Principal dimensions of the John J. Walsh 
are: length —153 feet; breadth of hull — 38 
feet; overall beam—48 feet; and draft —38 
feet, 6 inches. The vessel has a capacity of ap- 
proximately 36 automobiles with sufficient 
headroom to accommodate any commecrial 
truck which meets legal operating require- 
ments. The hull and superstructure are weld- 
ed throughout with welded steel tread plates 
on the main deck. The pilot house, amid- 
ships, provides unobstructed visibility in all 
directions and is equipped with dual engine 
room telegraphs and helms since the boat is 
intended to operate in either direction with- 
out turning at the end of each run. 
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For main propulsion, a six cylinder, 650 hp. 
Cooper-Bessemer Diesel was selected which is 
directly connected to two Ferguson propellers, 
one on each end. Double rudders are likewise 
fitted. The main engine carries a Gardner- 
Denver compressor, a Weston electrical tachom- 
eter and Purolator fuel oil filters. Additional 
auxiliary equipment includes a six point Brown 
exhaust temperature pyrometer, Andale lu- 
Lricating oil strainers and a Maxim exhaust 
silencer and spark arrester. Belt driven from 
the main shaft is an Electro-Dynamic generator 
which floats on the line with Edison batteries 
of 150 amperes and 110 volts. From the same 
shaft on the other end a belt drives an Inger- 
soll-Rand compresser which furnishes starting 
and steering air. The vessel has a Lidgerwood 
compressed air steering system. A 12 hp. Hill 
Diesel and a 5 hp. Atlas Diesel furnish power 
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for fire and bilge pumps and an additional air 
compressor, respectively, the former driving 
through a Morse chain. Both of these smaller 
Diesels are also fitted with Maxim silencers on 
their exhausts. The ship’s sanitary pumps are 
motor driven with both pumps and motors 
furnished by Fairbanks-Morse &\ Company. 
Four tanks of Lux manual controlled carbon 
dioxide gas provide fire protection for the en- 


gineroom. 


With all the above mentioned auxiliary equip- 
ment it is remarkable how neat and shipshape 
the engineroom appears as can be seen by the 
accompanying illustrations. Each unit has been 
placed to the best operating advantage yet the 
final result has produced an engineroom with 
plenty of space for personnel to work with 
maximum efficiency. On the trial trip and in 
subsequent actual service all bridge signals have 
been handled with the utmost dispatch and 
all equipment has functioned perfectly. With 
an average speed with and against current of 
12.5 miles per hour, the John J. Walsh has met 
all operating specifications with plenty of 
power to spare. The present schedule calls 
for five minutes per crossing with a ten min- 
ute stop-over at the slip or a total of twenty 
minutes per round trip. On this basis the new 
Diesel ferry will supersede both of the former 
steam vessels except during rush periods. 


Control side of the Cooper-Bessemer 
650 hp. Diesel directly connected to 
propellers fore and aft. The 12 hp. 
Hill Diesel appears in the background. 


Right — Mr. John J. Walsh, president 
of the company, inspects the new 
Diesel vessel bearing his name. 


Below — A Brown six-point pyrometer 
is mounted in the foreground on the 
exhaust manifold side of the engine 
room. At the extreme right appears 
part of the switchboard. 
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DIESEL 
AVIATION 
IN 1937 


By PAUL H. WILKINSON 


| | Fees the past year there were few, if 
any, sensational achievements in Diesel avia- 
tion. The activity shown was more in the na- 
ture of a well-ordered growth from the suc- 
cesses of 1936 when the Diesel first took its 
place in extensive airline operation. Included 
in this growth were the placing in service of 
many twin-engined transport planes on the 
airlines of Deutsche Lufthansa, the completion 
of vast numbers of twin-engined bombing 
planes for the German Air Corps, and the 
conclusion of the second series of transatlantic 
survey flights. To this must be added, the 
substantial increase in power obtained from 
the Diesel and the completion of a 1,000 hp. 
engine which is to appear in 1938. 


These activities took place in Germany which 
alone of all the countries producing aircraft 
engines during 1937, had the foresight to ac- 
tively encourage the use of the new type of 
engine. Little progress was made in other 
countries, not because pioneers were lacking 
but because of the insuperable difficulties 
placed in their way by their governments 
which through short-sightedness or other com- 
mitments, failed to allocate adequate funds 
for the development and more important still, 
the production, of the aircraft Diesel. 


r 


Growing interest in the Diesel for aviation 
was shown, however, in a number of countries. 
One understands that the Junkers Jumo 205 
is no stranger in Japan, where fuel economy 
is of importance; and that the Mercedes-Benz 
Diesel found favor in the U. S. S. R., particu- 
larly for lighter-than-air craft. Italy's close 
alliance with Germany undoubtedly laid the 
foundation for the manufacture of the latter's 
Diesels in Italy, which also has its fuel prob- 
lems. Great Britain and France, on the other 
hand, were so involved in tremendous rearma- 
ment programs that apparently they had little 


time other than for the mass production of 
gasoline engines. The United States in the 
midst of its abundance, with no_ particular 
need to compete in an armament race, once 
more turned a deaf ear to those who advocated 
the production of the Diesel for our National 
Defense. 


The illustration at the head of this article is 
both instructive and at the same time consti- 
tutes a warning to American aviation experts, 
not to put all their eggs in the same old basket. 
The squadron of twenty-seven Junkers Ju 86-K 


Diesel-engined Deutsche Lufthansa planes attained the highest speed across the North 
Atlantic during the international survey flights last year, with a cruising speed of 170 mph. 
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Battle Squadron 254 of the German Air Corps during 
. maneuvers at Niirnberg. Each of the Junkers Ju86-K 
fighter-bombers is equipped with two “Jumo” 205 Diesels. 


fighter-bombers, all equipped with Jumo 205 
Diesels, represents a mere fraction of the mul- 
titude of Diesel-engined craft now in military 
service in Germany. With new types of Jumo 
Diesels coming out, it is only logical to con- 
clude that it will not be long before the light- 
ning-fast fighting planes and the immense 
bombing planes of their ultra-modern air force 
will also be Diesel-equipped. 


The second series of Deutsche Lufthansa sur- 
vey flights with catapult planes across the 
North Atlantic comprised seven round-trip 


flights, the fastest crossing between New York 
and the Azores being made by the Nordwind 
at a speed of nearly 170 mph. It is said that 
the four-engined Ha 139 seaplanes, built by 
Blohm and Voss of Hamburg and equipped 
with 600 hp. Jumo Diesels, achieved higher 
average speeds than the much more powerful 
flying boats of Pan American Airways and 
Imperial Airways which also did some trans- 
atlantic flying. Based on the speeds attained 
last year, the 5,300 miles between New York 
and Berlin should be covered in about 30 to 
35 hours flying time. 


Outline of the extremely compact 24-cylinder 
Junkers Diesel which is to develop 2,000 hp. 
for a weight of 1 lb. per hp. It is no larger in 
size than the earlier “Jumo 204” of 750 hp. 


1000 


How the Junkers “Jumo” 205 is mounted in the 
wing of the Hamburger Ha 319 seaplane. The 
cowling can readily be folded back to facili- 
tate speedy and efficient servicing of the engine. 


With regard to new engines, the latest Junkers 
Diesels are still on the restricted list and par- 
ticulars of them cannot yet be made public. 
It is generally known, however, that the 1,000 
hp. engine has been under test for some time, 
and that turbo-supercharging to an altitude of 
6,000 meters (19,685 feet) is required by the 
German Air Ministry. Putting two and two 
together, therefore, it can be stated that al- 
though it has not yet made its first public 
appearance, the Junkers Jumo 206 of 1,000 hp., 
turbo-supercharged to 20,000 feet, undoubtedly 
was the outstanding achievement in Diesel air- 
craft power plant development in 1937. In 
the larger engine field, the twenty-four cylinder 
design for a 2,000 hp. Junkers engine is unique. 
To weigh only | Ib. per hp. and have a frontal 
area of about 10 sq. ft., this much-needed en- 
gine is now under development — perhaps for 
1939 production. 


APOLOGIES TO DAIMLER-BENZ! 
In the aviation article in the December is- 
sue of Dreset Procress (page 50), it was stated 
in error that the new Junkers Ju 90 transport 
plane, The Great Dessauer, was equipped with 
Junkers Jumo 21/1 gasoline engines. On this 
particular plane, the first of its kind, four 
Mercedes-Benz DB 600 gasoline engines of 
950/1,000 hp. each are used. Incidentally, it 
was with one of the latter engines that the 
379 mph. landplane speed record, and the 
speed of 314 mph. over a distance of 621 miles 
with a load of 2,205 Ib. by a twin-engined 
bomber, were achieved in Germany. 
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U.S. 


‘ELLERY W. 


Tu: first ship of its kind ever built, the 
Ellery W. Niles, is a combination mine planter 
and cable layer. Due to this highly specialized 
service, two principal objectives were sought. 
First the ability to maneuver most efficiently 
at slow speeds, and secondly, maximum control 
of the ship directly from the bridge. The in- 
stantaneous response offered through direct 
current, Diesel-electric propulsion resulted in 
the selection of this type of power. This 
choice has been amply confirmed by the ship's 


*Editor’s note: This ship was designed in the 
Quartermaster General's Office, Washington, 
D. C., by Edward A. Hodge, New York Naval 
Architect, serving in the capacity of Supervis- 
ing Constructor, who was later in charge of the 
vessel’s construction and machinery installation 
at the yard of the Pusey & Jones Corporation, 
Wilmington, Delaware. 


By EDWARD A. HODGE* 


performance which has exceeded all expecta- 


tions. 


Principal dimensions of the vessel are as fol- 
lows: L.o.a., 185 ft., beam 35 ft., depth 17 ft. 
3 in., mean draft 10 ft. 6 in., with a displace- 
ment of 1,200 tons. Twin-screw propelling 
motors are of the single armature type, each 
rated at 560 shaft horsepower, at 220 rpm. 
Independent blowers supply induced ventila- 
tion of 4,000 cu. ft. per minute to each motor 
or a total of 8,000 cfm. The shafts of the 
four-bladed cast steel propellers carry Kings- 
bury thrust bearings and rubber outboard bear- 
ings. Current for these propelling motors is 
supplied by three 600 hp., 6-cylinder, four- 
cycle, solid injection Diesel engines built by 
the Cleveland Division of the General Motors 


ARMY MINE PLANTER 
NILES”’ 


Corporation. The port and starboard Diesels 
each drive one 300 kw. single armature 250- 
volt generator and one 100 kw., 125-volt ex- 
citer. The center engine drives a double 
armature 300 kw. 125-volt generator and one 
100 kw., 125-volt exciter. All generators are 


of Westinghouse manufacture. 


Propeller control is effected at the main switch- 
board in the engine room or on the bridge 
through the operation of a single change-over 
lever. There are three combination control- 
and-telegraph stands, one on each bridge wing 
and one in the wheelhouse, all mechanical 
movement being conveyed by common shafts. 
Luminous signals on each control automatically 
show which of the five generator combinations 
are cut into the main circuit, so that deck 
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officers always know the percentage of power 
available to the propellers. 


Bridge controls may be used as telegraphs by 
means of transmitter contacts which serve to 
illuminate repeater sectors mounted within 
propulsion control wheels on the main switch- 
board. Main bridge and engine controls serve 
to vary the intensity and direction of the main 
generator field excitation which makes response 
instantaneous at the propellers to give the 
maximum maneuverability which is so vital to 


this vessel in service. 


In addition to the three main Diesel engines, 
there is also a 90 hp. auxiliary Diesel generator 
unit. A single wheel on the main board cuts 
in separately excitation current up to 5 kw. 
from any of the three 100 kw. exciters on the 
main engines or the 60 kw. auxiliary generator 
All auxiliary power sources can be cut-in in 


parallel except for excitation. 


Engine room and deck auxiliaries are electri- 
cally driven by 125-volt direct current except 
the main communication reel. The main cable 
reel is 10 ft. in diameter with a capacity of 
20 tons at 100 ft. per minute through two 
water tight 75 hp. Diehl motors geared to the 
main drum with a ratio of 72 to 1. These 
motors operate on 250 volts from either of 
two main generators and are controlled by 
varying the intensity and direction of genera- 
tor field excitation. Current transfer is accom- 
plished through a single wheel on the main 
switchboard. 


Alternating shore current can be connected 
through three outside plugs on each side of 
the ship. Thus 115-volt AC single phase, 250- 
volt AC single phase and 250-volt AC three 
phase current can be provided for illumina- 
tion and power for “dead ship” use through 
fool-proof set-up switches, a 15 kw. motor 
generator set and 36 kva. transformer. 


Auxiliary equipment for the Diesel engines is 
worthy of note. There are two Sharples cen- 
trifuges of 100 gph. capacity at 9,000 rpm.. 
one for lubricating oil and the other for fuel 
oil. The Purolator oil filters, coolers, etc., are 
installed in triplicate and are connected for 
independent or combined operation. Each en- 
gine has its own gauge board to indicate revo- 
lutions per minute, lubricating oil and fuel 
oil pressure, air pressure, etc., with a central 
station located at the forward log desk where 
Brown pyrometer readings from 24 exhaust 
points are registered on one electric scale and 
thirty-four fluid temperature readings are indi- 
cated on a Twing electric thermometer scale 


through selector switches. Other engine room 
pressures are shown on gauges on the same 
board. Three air tanks, each with a capacity 
of 100 starts for the prime movers at 350 Ib., 
are located under the machinery flat and re- 
plenished by a two-stage Ingersoll-Rand com- 
pressor, automatically controlled. A reducing 
valve cuts down pressure to 125 Ib. for the 
ship’s low pressure air system which can be 
replenished by the whistle compressor. 


The 90 hp., 6-cylinder auxiliary Diesel genera- 
tor set located on the machinery flat is used 
for standby power when the prime movers are 
shut down. Soundings for each fuel oil tank 
are effected through direct reading Pneumeri- 
cator gauges. All four Diesel engines are 
equipped with Vortex spark-arrester silencers 


on their exhausts. 


Special appliances include a Submarine Sig- 
nal Company fathometer with a range of 31 
fathoms, Sperry Gyro compass with a master 
compass on the upper deck connected to seven 
repeaters: one on top of the wheelhouse, onc 
in the wheelhouse, one on each bridge wing, 
one in the master’s cabin, one in the radio 
direction finder and one in the engine room. 
Electric tachometers are installed in the wheel- 
house, on each bridge wing, on the after upper 
deck, on the main switchboard and on the 
cable control house. Barring the loud speaker 
system, which will be discussed later, other 
equipment is of the same general type found 
on vessels of this kind. 


The Westinghouse switchboard on this 
Diesel-electric vessel is a vital factor 
of her successful operation. 


The Ellery W. Niles has been assigned to the 
Coast Artillery Corps for operation by military 
personnel and her function is to plant sub- 
marine mines which are electrically detonated 
from coastal fortifications defending rivers and 
harbors. For the U. S. Army Signal Corps 
the vessel will lay and repair submarine com:- 
munication cable. Her permanent station will 
be at Fort Mason, San Francisco, California, 


Main engine room view showing two of the three main propul- 
sion General Motors Diesels driving Westinghouse generators. 
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whence she will proceed after the current two 
months’ shake-down cruise, which will include 
mine planting, cable laying, cargo and _pas- 
senger carrying, and all other functions con- 
templated when she was designed. 


Engineer officers who visited the ship were par- 
ticularly interested in the versatility of power 
selection and were impressed by the fact that 
only one of the three prime movers has to 
approach a full power load at any time. In 
other words, only one of the 100 kw. exciters 
has to assume the auxiliary load, leaving only 
a 75 per cent Diesel load on the other two 
main engines when running at full ship's 
speed. This makes for lower maintenance cost 
and allows unusual flexibility. The present 
exciter capacity anticipates the installation of 
additional mine handling gear and auxiliaries 


at a later date. 


The thirty-five foot beam of the vessel offers 
greater deck space for handling mine gear 
than has been heretofore attempted and the 
electrically operated and remotely controlled 
communication reel points to a facility in cable 
handling equal to that of vessels in the Army’s 


fleet built exclusively for cable laying. 


The loud speaker system aboard this ship is 
the first of its kind ever installed and deserves 
special mention. Built by the Guided Radio 
Corporation of New York to special specifica- 
tions, it consists of a seventeen-station two-way 
communication system with selector switch lo- 
cated under the deckhead over the steering 
wheel in the pilot house. This makes possible 


intercommunication throughout the ship by 


selected circuits in such a way that at no 
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Wheel house of the “Ellery W. Niles.” 


station, except in the engine room, is it neces- 
sary for a man to stand nearer than 20 ft. 
from the speaker to carry on a two-way con- 
versation with the bridge. The speakers act 
as microphones. In fact, a lighthouse keeper 
was hailed from the forward deck speaker at 


a distance of 700 yards and his voice was 
clearly heard in the wheelhouse speaker and a 
substantial conversation followed in which both 
parties thereto lowered their voices without 
detrimental effect. The same thing was dem- 
onstrated at the War College in Washington 
where ranking Army and Navy officers tried 
the same experiment. Shipboard use of speak- 
ers heretofore has been confined to installations 
required by law for general emergency use but 
this is the first 100 per cent intercommunica- 
tion loud speaker equipped ship. The circuit 
is of special value on a military vessel since it 
is of the double impedance type with alternate 
voice path wires well separated so as to min- 
imize decommissioning the equipment through 


shell fire or collision. 


The builders, The Pusey & Jones Corporation 
of Wilmington, Delaware, made a noteworthy 
effort to cooperate with the designer in effect- 
ing an interior and exterior thoroughly in keep- 
ing with the desire to make a work boat smart, 
handsome and modern looking in its many 
unique features and succeeded so well that 
opinion seems unanimous that the ship's ap- 
pearance is most distinctive. 


Valve gear of the main engines on 
Mine Planter “Ellery W. Niles.” 
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DIESEL ENGINES 
OIL WELLS 


‘Ben drilling of oil wells becomes a more 
and more complex problem as time goes on, 
because the tendency is to explore deeper re- 
gions of the earth. It is natural under such 
circumstances for all of the little problems con- 
nected with the drilling operation to become 
more difficult, and the entire process requires 
more power. The fact that Diesel engines are 
being used increasingly for this service merits 
attention to the subject to bring out the reasons. 


But before getting into a discussion of the use 
of Diesels for the drilling operations themselves, 
it is worth noting that much advantage has 
been taken of Diesel performance in connection 
with the preliminary preparations for drilling 
and for the construction work that follows the 
finding of oil. 


The quest for oil knows no geographical lim- 
itations, and when the investigations of the 
geologist indicate that oil will be found in a 
certain location, it is there that the first wild- 
cat well is drilled. Occasionally, it happens 
that such a well is drilled near a city and 
where transportation for the equipment and 
power for drilling are readily available. But 
usually it happens that the drilling location is 
decidedly removed from any usual trails of civ- 
ilization, and the first problem becomes one of 
transporting the needed equipment. The in- 
tervening country may be rough and mountain- 
ous, it may be a swamp, and in addition it may 
be wooded, but the drillers must get through 
it and clear a space for the drilling machinery. 


The usual procedure is to load everything onto 
trucks or trailers or skids, depending upon 
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By JOHN W. ANDERSON 


the weight and size of the individual pieces, 
and haul or drag them overland. The more 
difficult the going, the more likely it is that 
a Diesel powered tractor will be used for the 
motive power. There is no stopping these ma- 
chines, and their fuel economy is an advantage 
not to be overlooked. The less fuel they burn, 
the longer haul they can make on a single tank 
filling and the smaller the quantity of fuel 
that must be hauled independently to keep 
them going. The savings in fuel cost are also 


appreciable in most cases. 


Once on location, there is further heavy work 
to be done. The ground must be cleared and 
graded; perhaps tree stumps must be pulled. 
The drilling equipment must be spotted, and 
this is a major job in itself. The slush pits 
must be dug. In all of these operations, the 
Diesel powered tractor, winch and derrick, and 
the bulldozer, play an important part. The 
same arguments again hold for the use of the 
Diesel engine for this work — namely, that it 
gives dependable, hard pulling power on a 
small quantity of fuel, and at low cost for fuel 


and other items. 


Then comes the drilling job. There are three 
important phases or power requirements for 
this: driving the rotary drilling tool, driving 
the slush pump, and handling the drilling tools 


and casing in and out of the hole. 


Figure 1 (right): A Fairbanks-Morse 
two-cycle vertical Diesel furnishes 
power for this rig. 

Figure 2 (bottom): The Southwest 
Drilling Company's rig in the Taft 
field near Corpus Christi, Texas, uses 
two Caterpillar Diesels. 


DRILLING 


The first of these requirements needs a steady 
flow of power for rotating the drill, and the 
power needed varies with the character of the 
ground through which the drill happens to be 
passing, and with the depth of the hole. Of 
the three phases of drilling, this item calls for 
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the smallest power output of any and the speed 
is practically constant. 


Driving the slush pumps is a steady grind at 
constant speed, but with considerable power 
required. As the mud from the slush pits is 
circulated through the drilling tools and the 
hole to clear it of the chips and debris cut 
away by the drill, the pressure required for 
the process varies with the depth of the hole for 
the most part. But sometimes the passages get 
plugged or nearly so, and in order to clear’ 
them it is necessary to increase the pressure 
developed by the slush or mud pumps in order 
to literally blow out the plug. Sometimes the 
two mud pumps are even compounded to dou- 
ble the pressure for this purpose. All of this, 
of course, throws an extra load on the source 
of power driving the pumps, and perhaps even 
a heavy overload. Moreover, there are likely 
to be many shocks on the pump and its driv- 
ing power source during such manipulations. 
Thus this part of the duty is heavy and con- 
tinuous, even severe at times. 


The third phase, that of handling the drilling 
tools and casing, is a variable speed and vari- 
able load job. When the hole is shallow dur- 
ing the early stages of drilling, the weight of 
the parts is not great and the power require- 
ments are modest. But as the hole gets deeper, 


the equipment to be handled increases and the 
power needed becomes large. In fact, the 
power for this phase is usually the great- 
est of any of them. There is an added dif- 
ficulty in this connection. The string of tools 
or casing must be put into motion and stopped 
reasonably gently, yet to save time it is desir- 
able to move them rapidly while they are in 
motion. Sometimes the tools or casing get 
stuck in the hole and require considerable extra 
pull to get them started. All of this calls for 
great pulling power and smooth positive con- 
trol in addition to variable speed. Much in- 
genuity has been shown by the designers and 
builders of drilling rigs in meeting the severity 
and multiplicity of these requirements and in 
adapting various sources of power to this phase 
of the operations. 


There are four sources of power for this sort 
of activity: electricity, steam, natural gas en- 


gines, and Diesel engines. 


Electricity is seldom available because, as al- 
ready explained, these wells are seldom located 
near any such source of power. And even if 
it is available, there is always the question of 
cost. There is no doubt of its great con- 
venience and simplicity of use, but the cost 
of it must be low enough to make a favorable 


comparison with its competitors. 


Steam power has been widely used for this pur- 
pose and the details of its application have been 
highly developed. It is not feasible to employ 
very high pressures in this work, nor can the 
engines or turbines be run condensing readily. 
The inevitable result is inherently poor ther- 
mal efficiency of performance that is reflected 
in operation of the plant by the high fuel 
consumption and large demand for boiler feed 
water. Such a plant permits a choice of fuel — 
wood, coal, natural gas, or fuel oil, according 
to what is most convenient and the cheapest 
in any given case. Some of these fuels may be 
available locally and at a reasonable price when 
a well is being drilled in or near a proven oil 
field, but rarely or never when wildcatting. 


Hence, in most cases, it is necessary to haul 
every bit of fuel and supplies needed for the 
drilling plant from a distance to the drilling 
location. Naturally the drilling contractor will 
choose a source of power which means the 
smallest quantity and the lowest total cost. 
Since good boiler feed water is nearly always 
difficult or even impossible to obtain locally in 
sufficient quantities, this item is usually a major 
problem in haulage to the site of the operations. 
It is just one more count against the use of 
steam power for drilling purposes. 


Natural gas is a convenient and frequently 


Figure 3 (left): A pair of Caterpillar D-13000 Diesels oper- 
ated by Helmerich and Payne in the Beamis field, Kansas. 


Figure 4 (lower left): Two six-cylinder, two-cycle Fairbanks-Morse 


engines at Oklahoma City are engaged in drilling to a depth of 6,500 ft. 


Figure 6 (below): A pair of the 200 hp. each Cummins 
Diesels owned and operated by the Noble Drilling Co. 
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cheap fuel to use, but how often can this fuel 
be found nearby? In a proven field, there 
may well be a supply available. In such cases, 
there are natural gas engines that will give 
good, dependable, efficient performance. In 
fact, many manufacturers build convertible en- 
gines for this sort of service. A few hours’ 
work and a few parts changed, and the engine 
can be made into a natural gas engine or a 
Diesel engine. This enables the owner to take 
advantage of local fuel situations and adjust 
his operations for the greatest convenience and 
economy. 


The Diesel engine is the most flexible of all 
in its application because it has the highest 
thermal efficiency of all and hence uses the 
smallest quantity of fuel for the work done, 
because it requires only a small quantity of 
makeup water for the losses in the engine cool- 
ing system, and because it is the most com- 
pletely self-contained power plant easily trans- 
ported and set up in a new location. Of 
course, it must also give a cost of power that 
is competitive or lower than from other types 
of units, but usually fuel oil is available at a 
low cost, and combined with its efficient use, 
the overall cost of power is low. So it appears 
that the reasons why the Diesel engine has at- 
tained such wide favor in oil well drilling are 
the convenience, flexibility of application, and 


economy in operation. 


Diesel engines of various types and numbers 
of cylinders have been employed for this ser- 
vice. They have been successful because they 
were properly installed and suitably rated for 
the load conditions. In spite of the adverse 
operating conditions, they have done their duty. 
But these service conditions are no place for 
engines which are not built to take heavy loads 
or which are delicate and need sensitive treat- 


ment. 


The accompanying pictures show many Diesel 
drilling installations, and how the engines were 
arranged to drive the machinery. They give 
a clear idea of the severity of the operating 
conditions and of the variations in details of 
installation to make the engines adaptable to 
the particular installation conditions. Notice 
that in some cases the machinery, including the 
engines, is installed out of doors, where it is 
exposed to the dust and the weather, yet it 
must perform normally. Continuity of service 
is an important item in these drilling opera- 
tions. It is expensive to maintain machinery 
and men on such a job, and any lost time due 
to breakdowns is serious. Furthermore, wells 
are sometimes drilled against time to get to the 
oil in the ground before some neighboring rig 
gets there. 


In Fig. 1 there is a general view of a steel 
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Figure 5: Four Caterpillar Diesels are compounded in og to handle 
l 


draw works and slush pump in this rather unusual dri 


derrick with the drilling machinery around its 
base and the drill pipe stacked inside of the 
derrick framework. There is a working plat- 
form built into the derrick a short distance 
above the ground level, while the Fairbanks- 
Morse Diesel engine of the vertical two cycle 
type with the horizontal slush pump can be 
seen on the ground at the right of the base of 
the derrick. Beyond there is the cooling tower 
for the engine cooling water system, and back 
of that is the fuel oil storage tank. 


The Southwest Drilling Co.’s rig in the Taft 
field near Corpus Christi, Texas, is shown in 
Fig. 2. There are two Caterpillar engine units 
mounted on the platform adjacent to the draw 
works. During the drilling operations, the 
engine at the right drives the rotary drill table, 
while the engine unit at the left drives the 
mud pump on skids on the ground through 
the V belt drive shown. When handling the 
drilling tools in and out of the hole, the two 
engines are compounded for driving through 
the draw works. Such an arrangement provides 
ample power for all three phases of the drilling 
operation, with a minimum of engine power 


ing operation. 


and units. Notice the portability of such a 
machinery setup, and each engine unit is a 
complete power plant in itself with its own 
cooling system. Once the engine is spotted 
in place and bolted down, the only outside 
connection to be made is the power takeoff. 


A very similar layout, except that the plat- 
form is just off the ground, is shown in Fig. 3 
with two D13000 Caterpillar power units. The 
operator can be seen at his position at the 
controls of the draw works. The pipe in the 
foreground is the suction line from the mud 
pit to the pump. At the right of the mud 
pump is the auxiliary unit on its own skids, 
and in the background above it is the fuel oil 
storage tank. This rig is operated by Hel- 
merich and Payne in the Beamis field north of 
Hays, Kansas, and the records showed a cost 
for fuel and lubrication of less than 50 cents 
per hour. No engine repairs were required 
during the drilling of this well. 


Drilling to a depth of 6,500 feet in the new 
Oklahoma City field, the W. T. Payne Drill- 
ing Co. employed the Fairbanks-Morse engines 
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Figure 7: The Pure Oil Company’s Caterpillar units in southern Illinois each operate twelve 
hours per day, running in two-hour relays with an hourly fuel consumption per unit of four gallons. 


rig in Fig. 4. There are two six cylinder two 
cycle Diesels, each rated at 240 hp. for con- 
tiuous duty. One engine drives the mud pump 
at the right, and the other the rotary drill 
table. But the two can be compounded and 
develop a maximum of 750 hp. total when 
acting through the draw works on the platform 
above for pulling tools. The exhaust pipes 
from the Diesels are conveniently taken down 
under the ground to carry the outlets away 
from the rig. 


Four Caterpillar engines on one job are shown 
in Fig. 5. Two D17000 units are compounded 
for operating the draw works and an 18” mud 
pump, and are located on the driller’s plat- 
form. Down on the ground are two D13000 
units compounded for driving the 16” mud 
pump; the end of the latter is in the left fore- 
ground. It is quite usual to compound stand- 
ard sized Diesel engine units this way in. order 
to obtain the required power for the drill rig. 
All four engines consume a total of about 300 
gallons of six-cent fuel oil per 24 hour day. 
There is an auxiliary hoist engine unit at the 
right on the driller’s floor. 


Two Cummins engines, rated at 200 hp. each 
at 800 rpm., are shown in Fig. 6 drilling a well 
for the Carter Oil Co. near Wilson, Okla. Nor- 
mally, the engine in the foreground drives the 
mud pump through the belts at the left, while 
the other engine does the drilling. The two 
engines are compounded for handling the tools 


out of the hole through the draw works in the 
background. The friction clutches on the en- 
gines and the flexible couplings between the 
engines and the Allis-Chalmers belt drives are 
plainly seen in the center of the picture. No- 
tice also the air intake filters mounted on top 
of the engine manifolds, and the exhaust pipes 
leading out and upward from the engine head- 
ers. There is a cooling tower outside of the 
shed, and starting air is supplied from a Stover 


engine driving an air compressor. 


The two 125 hp. Caterpillar Diesels, each driv- 
ing its own mud pump, on a Pure Oil Co. job 
in southern Illinois are shown in Fig. 7. Each 
unit is used 12 hours a day, running in two- 


hour relays, and consumes about 4 gallons of 
fuel oil per hour. The engine units in all of 
these rigs are on skids and the foundations are 
none too massive or rigid; therefore, the engine 
units must be fairly well balanced and be 


smooth running. 


Most of these rigs have an auxiliary unit, and 
a good example of them is the Fairbanks-Morse 
engined unit in Fig. 8. A Model 36 single 
cylinder 10 hp. four cycle engine is direct con- 
nected to the two stage air compressor at the 
left, drives the 214 kw. direct current generator 
at the top of the unit by a V belt, and is clutch 
connected to a 3 inch rotary wash down pump. 


Any of this equipment can be disconnected. 


Figure 8: This Model 36, 10 hp., single cylinder Fairbanks-Morse is a good 
example of auxiliary power for driving a generator and air compressor. 


Over 2 million feet of gas caused this well near Russell to come blowing in at gusher proportions recently. 


RUSSELL. 


KANSAS 


By J. F. BRANSON, Supt. of Municipal Utilities 


‘ee romance of the west is written in the 
history of Russell, Kansas. Old-timers still re- 
cant Indian forays, when the corner meat mar- 
ket was the thundering herd on elusive hoof, 
and the day when the only law was a lightning 
draw. Long, hard winters bred a generation 
of hardy pioneers who spun a living through 
long hours of productive toil from the bare 
earth, in cattle and then, wheat. And now, 
these pioneers and their succeeding generation 
are gazing upon the wealth of black gold — oil. 
Russell, Kansas, in the past three years or so, 
emerged from just another community to a 
thriving and growing petroleum plains me- 
tropolis. 


As measured in terms of time, the city’s electric 
utility development commenced only yesterday. 
The tallow taper and kerosene lamp gave way 
to electricity in 1911, twenty-six years ago, 
when the first De La Vergne Diesel engine 
generating unit was installed. This was a 125 
bhp., single cylinder, air injection, horizontal 
engine, long since replaced. In 1915, an addi- 
tional De La Vergne Diesel engine, a 100 bhp., 
single cylinder, horizontal, solid injection unit, 
was installed. This engine was also removed 
in 1934, because of increasing plant load im- 


positions. In 1921, a 200 bhp., 2-cylinder, 
horizontal, solid injection De La Vergne unit 
was added to the plant. 


This was followed in 1929, by a 550 bhp. ver- 
tical, five-cylinder, solid injection Diesel; in 
1934, by a 1,000 bhp. vertical, eight-cylinder 
Diesel; in 1936, by a 1,600 bhp., eight-cylinder, 
22 in. x 30 in. bore and stroke, engine. Dur- 
ing the past twenty-five years, six De La Vergne 
engines, representing a total of 3,575 bhp., have 
been installed. At present, the plant has com- 
pletely outgrown the 200 bhp. unit which will 
be removed shortly. 


This growth of the municipal electric plant 
generating capacity has been due to oil drill- 
ing and development in the county the past 
three years. A few producing wells are located 
within the city limits. In the country, new oil 
pools are constantly being brought in. New well 
locations are being staked and it is expected 
that a continued intensive drilling operation 
during the next few years will add further to 
tax the facilities of the city. The population 
has doubled overnight. New homes are spring- 
ing up in all parts of the city to house the in- 
flux. The expanding business section is a bee- 


hive of activity. Oil field supply houses, with 
attendant machine shops and material yards 
are conspicuous everywhere. The past year, 
fifteen of the business establishments and 
homes were air-conditioned. The present year 
will add greatly to the number. 


ELECTRIC CUSTOMERS GROW 


The plant records show the following number 
of electric customers: 


Year 1930..... 640 electric customers 


Plant production, or kilowatt hours generated 
for all purposes, has shown phenomenal growth, 
as evidenced in the following: 


Voor 6.4 
1,532,450 
2,885,690 
3,888,700 
5,344,400 
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An 8-cylinder VA De La Vergne Diesel of 1,000 hp. ts shown at left in illus- 
tration above, and at right a 5-cylinder De La Vergne VA Diesel of 500 hp. 


The increase in production in 1936 over 1933 
is 269 per cent; in 1936 over the preceding 
year, 1935, is 35 per cent. The production for 
the first five months of 1937, compared with the 
similar period in 1936, shows an increase of 
22 per cent. The average municipal electric 
plant enjoys a yearly increase in production 
from 5 per cent to 714 per cent. This com- 
parison will enable anyone to comprehend the 
magnitude of the Russell plant operations the 
past few years. 


The plant production for the year 1936, a total 
of 3,888,700 kwh. consisted of the following 
load classifications. 


Water Works Pumping... 492,930 “ 12.6% 
Oil Field Circuit........ 447,710 “ 11.5% 
Power Plant Auxiliaries.. 202,360 “ 5.2% 
Commercial Circuit ..... 1,666,000 “ 42.6% 


Street Lighting ......... 90,600 “ 2.3% 


About this time last year, the peak load was 
725 kw. Today, it has reached 1,050 kw. 


The gross revenue of the electric department 


shows advances, in like manner: 


Year 1934....... Gross Revenue $35,907.30 

(5 mos. only) 


The increase in 1936 over 1934, a two year 
period, is 116 per cent. The revenue for the 
first five months of 1937, compared with the 
corresponding period of 1936, shows an increase 
of approximately 25 per cent. The gross revenue 
does not include taxes collected for street 
lighting. 


The city has been served well. The service is 
excellent and interruptions are rare, if any, 
which is highly commendable, particularly dur- 
ing the recent past periods of plant and sys- 
tem expansion. Engine performances exceed 
the fondest expectation. For example, the 550 
bhp., 5 cylinder, engine ran 99.6 per cent of 
the total elapsed time over a five year stretch. 


This meant non-stop runs from 2 to 6 months 
concurrently. In terms of automobile mileage, 
at an average rate of 35 miles per hour, the 


engine ran 1,516,875 miles without a forced 
shutdown, and without a bearing adjustment. 
No pistons were pulled. The maintenance 
cost did not exceed $150.00. 


In 1934, following the installation of the 1,000 
bhp., 8 cylinder engine, the plant undertook 
to serve electric operated standard cable tool 
drill rigs for oil well drilling. This service is 
severe. As noted on the strip-chart from the 
switchboard graphic wattmeter, during a two 
hour interval, from 6 A. M. to 8 A. M., the 
engine was subjected to momentary and heavy 
load impositions, particularly during the well 
casing pulling operation. The load imposed 
erratically approximated 500 hp., or one-half 
the capacity of the full-load rating of the en- 
gine. When these impositions occurred at other 
hours of the day or night, the total load on 
tlhe engine would exceed considerably the rat- 
ing of the engine. 


Fuel used in these engines in the past came 
from a number of sources and the ability of 
the engines to burn a wide variety of fuel, 
from the crude in the local fields, to good 
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Two views of the —_ new 1,600 hp. De La Vergne Diesel 
engine recently installed in Russell’s Municipal Power Plant. 


grades of refinery fuel oil, aided materially in 
not only reducing operating cost, but also 
removed a hazard of operation. In the year 
1936, the plant generated 11.2 kwh. per gallon 
of fuel. 


The installation of the 1,600 bhp. engine 
necessitated an extension to the power plant 
building, with space reserved for additional 
power, if ever required. At the time the last 
engine was installed, a new and larger closed 
cooling water system was also installed. Other 
plant improvements in auxiliary equipment 
were made. The municipal electric plant of 
Russell, Kansas, is ultra-modern in all respects; 
no details have been overlooked. 


To keep pace with such heavy demand for 
electric energy, the past and present city ad- 
ministrations responded splendidly. The result 
of this vision and forethought in providing for 
additional power generating facilities is now 
manifested in the mounting profit of the mu- 
nicipal electric plant’s operations which can 
rightfully vie with the newly found wealth — 
black gold. 


Close up of shallow draft stern design which materially increases the “Patricia's” usefulness in river navigation. Note balanced rudders. 


Novel Diesel Tug for Columbia River 


|| fee as the finest and most unusual 
Diesel powered tug ever built on the Columbia 
River, the all-welded steel four-deck tug Patricia 
just completed by the Western Transportation 
Company of Portland, has gone to work towing 
barges and logs up and down the Willamette 


and Columbia Rivers. 


Her novel design and ultra-roomy interior 
layout were the result of adoption of the pic- 
turesque Columbia River tradition of having 
the pilot house at least four decks. above the 
waterline, for wide visibility on all sides, to 
facilitate handling booms (rafts) of logs in 
stormy weather or when the river is boiling and 
churning during flood season in the late spring 
of each year. The principal small-boat indus- 
try.on the Columbia and Willamette Rivers 
in and around Portland is the tugboat business. 
Hauling of huge barge loads of hog fuel (wood 
waste and sawdust), long booms of logs, pulp 
and paper barges and oil tanker barges, between 


By CHAS. F. A. MANN 


river ports and industrial plants is a_ busy 
industry. The parent company of the Western 
Transportation Company is none other than 
the famed Crown Zellerbach Corporation with 
huge paper mills at Oregon City on the Wil- 
lamette and at Camas, Wash., above Vancouver, 
and not far from Bonneville Dam. The early 
days of the Western Transportation Company 
were largely in the time of the old-fashioned 
steam stern-wheelers that burned either wood 
or oil and chow-chowed up and down the 
river — picturesque but expensive to operate 


and very clumsy. 


Possibly the last great river system in America 
to take up Diesel propulsion seriously, the oper- 
ators on the Columbia have literally dropped 
steam in the past few years and now possess 
some of the most distinctive Diesel installations 
to be found anywhere. 


The tug Patricia was fabricated by the owners 
on riverside skids, and is 87 ft. 11 in. overall 


48 


length; 21 ft. 3 in. beam and has a molded 
depth of 9 ft. 3 in. and a draft of 5 ft. 6 in. 
By raising the ceiling about two and one-half 
feet above the deck level, an unusually roomy 
engine room results, yet the useful feature of 
having a low deck near the waterline is 


retained. 


A roomy galley equipped with an oil-burning 
range and a large electric ice box and crews’ 
quarters are located on the first raised level. 
In the partially raised portion aft of this space 
is the upper end of the engine room and the 
large windlass room where the elaborate elec- 
tric towing winch and cable drums are located. 
On the third level are roomy captain’s and 
engineer's quarters, while on the fourth level is 
the ‘small pilot house with plenty of deck 
space on all sides and clear visibility in a com- 
plete circle. The stack is purposely cut off 
below the level of the windows in the pilot 
house to give unobstructed view in all 


directions. 
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Main propulsion consists of two six-cylinder, 
200 hp., direct reversible, Atlas Imperial 
Diesel engines. The propellers are four- 
bladed and 60 inches in diameter. The 
main engines are of the well-known trunk pis- 
ton Atlas design, with special camshaft moving 
mechanism and dual air starting valves for quick 
direct reversing with one control lever. A four- 
cylinder, four cycle ATIMCO (Atlas) station. 
ary Diesel of 40 hp. is connected to a 25 kw. 
d.c. generator, which furnishes power for lights, 
towing winch and the pumps. All of these 
pumps are of Cameron manufacture and consist 
of two 14-inch water circulating pumps for 
the main engines and Goodrich Cutless bearings 
in the stern tubes — a main pump and standby 
duplicate. An important feature of river work 
is the need for careful handling of the silt-filled 
river water and the successful lubrication of 
the stern bearing under pressure, with clear 
filtered water, to keep out the abrasive silt that 
would cut the shafting. A special 3-inch pump 
with 20 hp. motor is fitted for pumping barges, 
fire service and washing decks. This pump 
will deliver 400 gpm. at 60 Ibs. pressure or 
1,000 gpm. with no head, as in the case of 
pumping barges. Small l-inch and 114-inch 
pumps handle fresh water for cooking and 
drinking and a combination _bilge-sanitary 
pump complete the layout. 


In addition to the 40 kw. generator set there 
is a 10 hp. single cylinder Atlas Imperial sta- 
tionary engine with self-contained radiator 
which drives a 5-kw. generator to handle all 
ordinary loads when the big pump or towing 
winch is in operation. A complete electric 


Two 6-cylinder, 200 hp. Atlas 
Diesels drive twin screws for main 
propulsion. A 4-cylinder, 40 hp. 
Atlas (Atimco) Diesel serves aux- 
iliary purposes. Below — The un- 
usual superstructure provides excep- 
tional 360° visibility for the pilot. 


switchboard controlling all generators and cir- 
cuits is fitted amidships of engine room. An 
Arcola oil fired heating system is located in this 
room also. 


The towing windlass is an elaborate affair built 
by Markey Machine Company of Seattle with 
a large center drum for handling the steel 
towing cable through a hollow mast mounted 
on the roof and aft via a pulley at the top. 
Smaller drums for tightening barges when haul- 
ing them lashed to the sides, instead of strung 
out aft, are fitted on each side of this main 
center drum. A 20 hp. G.E. motor is geared 
to this winch. This room is fully enclosed and 
does away with having the towing gear exposed 


on an open deck, aft. 


There are four rudders on the ship, a small 
one mounted just ahead of each propeller and 
a large one (balanced) just aft, extending to 
the end of the hull. In motion the tips of 
the larger rudders are but a few inches below 


the water line. 


The machinery sale was consummated by Mr. 
A. C. Fries, Portland manager of the Atlas 
Imperial Diesel Engine Company, and the 
Western Transportation Company was repre- 
sented by Mr. L. R. Gault, general man- 
ager. The Patricia is considered the finest tug 
on the Columbia River, although not the 
largest, and is the eleventh unit of the Western 
Transportation Company fleet of power vessels. 
The Company also operates twénty-four various 
other types of floating equipment. 
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Disc plowing sugar cane fields on the Island of Maui with a Caterpillar Diesel 75. 


DIESELS ON HAWAIIAN SUGAR 


PLANTATIONS 


Ti two previous articles which have ap- 
peared in Dieser Procress on the use of Diesel 
engines in the Hawaiian Islands have dealt 
with the application of this type of power unit 
to isolated electric generating plants, namely, 
the Busch-Sulzer powered station at Hilo and 
the Worthington engines at Kealakekua. Wher. 


By JOSEF REUTERSHAN 


ever one travels throughout the four main 
islands of this delightful Pacific paradise, Diesels 
of many types and sizes meet the eye. In addi- 
tion to stationary generating plants, Diesels 
are employed extensively in tug boats, tuna 
clippers, refrigerating plants, ground clearing 
operations, rock crushing, the pineapple in- 


A typical road through a 
cane field on Oahu, Hawaii. 


dustry and sugar cane plantations. Of all these, 
perhaps the last demonstrates the remarkable 
versatility of the tractor type Diesel to the best 
advantage. 


The Caterpillar tractor was introduced in the 
Hawaiian Islands many years ago and has 
proven one of the most important factors in 
the development of the extensive sugar in- 
dustry. The Caterpillar Diesel tractor made its 
first appearance in 1931 and there are now ap- 
proximately two hundred of these economical 
mobile power units performing the toughest 
service under as severe conditions to be found 
anywhere in the world. During the past six 
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years they have established themselves with the 
planters as the most popular and economical 
units for outdoor tasks requiring great power 
and flexibility. Diesel fuel oil on the Islands 
costs only one third as much as gasoline and 
only about one half as much is required to do 
the same amount of work, so it is evident that 
the fuel saving is considerable, particularly 
where the machines are operated night and 
day for many months of the year. Quite a 
few Diesel tractors have records of 6,000 actual 
work hours in one year. 


New uses are continually being discovered for 
these Caterpillar Diesels and their power is 
being adapted to plantation work in a manner 
never dreamed of just a few years ago. Due to 
the nature of the land, clearing and tillage are 
particularly difficult. In fact, some of the land 
is so covered with great boulders that it would 
seem almost impossible for any machine to get 
through to remove them. The Diesel tractors 
do get through, needless to say, and at a great 
saving in time and money over previous meth- 
ods. Special implements have been devised to 
perform the next step of deep tillage and for 


The Diesel tractor and cane planter 
furrows and plants in one operation. 
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Two ton bundles of harvested cane are easily loaded 
by simply attaching a crane similar to the above to 
a Diesel tractor. Terrain makes little difference to 
such a versatile combination. 


this the Diesel tractor has almost completely 
displaced the steam cable-drawn plow outfits 
which were considered absolutely necessary a 
few years ago. 


After preparing the soil by deep plowing and 
harrowing, the Diesel is attached to a machine 
which creates a deep furrow and plants the 
cane in one operation. 


During the harvest, rotary loading cranes are 
fitted to the tractors and this combination 
easily transfers bundles of cut cane weighing 
several tons each from the fields to cars on the 
narrow gauge portable railroad spurs. The 
trip to the permanent rail head is accomplished 
by the tractor turning locomotive and hauling 
the trains of loaded cars. Each car carries 
about five tons of cane. In some cases the 
empty cars must be taken up very steep grades 
for loading and then “slacked down” with the 
train pulling the tractor. Since no other ma- 
chine has been satisfactory for this latter serv- 
ice it can be stated without fear of contradic- 
tion that the profitable tillage of much “upper 
land” is directly due to Diesel tractors. 


In addition to the previously mentioned activi- 
ties dealing specifically with the various phases 
of sugar plantations and cane planting and 
harvesting, the numerous Diesel tractors are 
continually kept busy during slack periods at 
countless incidental jobs of a general nature. 
Perhaps one of the most important of these is 
handling rock. Not only in clearing the fields 
to be tilled do the Diesels show their merit 
but, also, in preparing excavations where large 
boulders are frequent and stubborn problems. 
A “Cat” and bulldozer usually make short work 
of such obstacles. Once removed the rocks are 
in many cases crushed by means of Diesel gen- 
erated power. 


From the foregoing outline of tractor activities 
it must be evident that there are very few 
phases of sugar cane raising in Hawaii in which 
the Diesel. does not figure prominently. In 
some cases, as has been stated, growing cane 
would be impossible without the Diesel tractor. 
In all cases, it is much more satisfactory and 


economical than with other types of power. 
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VERNON, TEXAS 


, city of Vernon, located on the main 
line of the Denver and Frisco, is the leading 
town between Wichita Falls and Amarillo, 
Texas, having doubled in population since 
1920. Vernon has a number of interesting 
municipal features of which she has a right 
to be proud. Chief of them all, says Mayor 
H. D. Hockersmith, is the Diesel Light and 
Power plant. Indeed, it is an outstanding 
example of Diesel economy, and uninterrupted 
continuity of honest city administration and 
competent engineering operation. In Texas, 
it serves as a “yardstick” for measuring the 
possibilities of municipal operation of Diesel 
power plants, for its success has been so phe- 
nomenal that city officials from various parts 
of the state journey to Vernon to see and hear 
how a town of this size can buy a plant and 
earn profits from Diesel engine operation that 
campares favorably with that of cities three to 
five times larger. 


Starting in 1923 with a total capacity of 300 hp., 
built at an initial cost of $45,000, the plant 
has grown consistently until now it has a total 
capacity of 2,700 hp., just nine times its orig- 
inal size, representing an actual investment of 
$450,000, no indebtedness and a good surplus, 
all of which has been paid out of net earnings 
of the plant, with the exception of the initial 
investment of $45,000. And in addition to all 
this, from an economy standpoint, Mayor 
Hockersmith said to this writer recently, “the 
plant has saved the people of Vernon more 


Municipal Light and Water Plant 


By ORVILLE ADAMS 


than $1,000,000 on account of the difference 
between the present rate and what they were 
paying when the plant was built,” and he 
claims that Vernon has the lowest light rate 
of any city in Texas. In support of this claim, 
he cited the rate of eight cents for the first 30 
kilowatts, and 3 cents for all current used 
over and above 30 kwh. with a sliding scale 
for large consumers. There is no question, 
he says, as to the popularity of the plant, the 
people who are its patrons are satisfied, and 
even those who for some unexplained reason 
have not seen fit to give it their support, rec- 
ognize the fact that they are getting a direct 
reduction in rates on account of the Diesel 
plant. 


Even this picture would be incomplete with- 
out some of the information found in the 
financial statement for 1937, a copy of which 
the mayor handed me. It shows that the Light 
Plant Profits increased from $17,912.55 in 1931 
to $39,703.99, in 1936, based on a kilowatt 
output of 2,124,900 kwh. in 1931 which had 
increased to 3,522,900 kwh. in 1936. The gross 
collections for current in 1933 of $54,167.67 
had grown to $72,896.46 for 1936. As might 
be expected, the total assessed valuation of 
taxable values decreased from  $8,248,360.00 
and a tax rate of $2.15 per 100 valuation, to 
$5,204,080.00 valuation for 1936 and a tax rate 
of $1.90, between 1929 and 1936. This resulted 
in a decrease of tax collection from $165,528.33 
10 years ago paid by the citizens to $104,456.71, 


however, the total collections, which include 
taxes, and profits on the light and water plant, 
increased from $203,692.63 for 1931 to $224,- 
411.80 for 1936. While tax collections fell off 
nearly one third, the total revenue taken in 
by the city increased more than 10 per cent 
during the ten-year period, which difference 
is due to the profits from the water and light 
plants, which combined, now amounts to more 
than $60,000 a year, and is a sum that is nearly 
60 per cent of the amount of money collected 
in taxes, and 25 per cent of the total money 
collected from all sources. 


It is easy to see why the city of Vernon has 
never defaulted on any of its obligations, and 
is able to buy new engines as needed out of 
revenue profits. 


The load on the Vernon plant has practically 
doubled since 1928, at which time the city pur- 
chased a 500 hp. 4-cylinder, 340 kw. 225 rpm. 
Fulton Air Injection Diesel. The output of 
the plant that year was 2,224,200 kwh. In 1933 
a second Fulton Air Injection Diesel engine, 
a 5-cylinder, 625 hp. 432 kw. 225 rpm. was 
purchased to handle the increased load which 
totalled more than 3,000,000 kwh. in 1934. 
At the close of 1935, another Fulton Diesel 
rated at 625 hp., a duplicate of the second 
engine was placed in operation to handle a 
load that had grown to 3,522,900 kwh. in 1936. 
The load on the plant continues to grow at 
the rate of around 500,000 kwh. per year. As 


General engine room view showing the three Fulton Diesels at the Vernon, Texas, municipal electric plant. 
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At the ex- 
treme left is the De Laval lubricating oil purifier. 


Switchboard and distribution panel. 


operated a total of 150 hours. During the 
same month, the total production was 376,800 
kwh., averaging 12,152 kwh. per day. 


a result, plans are being made to purchase 
another engine during the present year, and 
retire from service one or two of the three old 
two cycle solid injections which have seen 
twelve to fifteen years service and are now too 
small for the purpose. The reason for this is 
plain to be seen. In a typical month recently, 
it was necessary to operate one engine 554 
hours, the second engine 538 hours, and the 
third engine 266 hours during the month, 
while one of the small two cycle units were 


Fuel Economy Satisfactory: The fuel economy 
of the Vernon plant has been very satisfactory. 
The Chief Engineer, W. T. Elliott, under whose 
direction the power plant is operated, gave 
the writer data on the fuel consumption for 
20 days during December, 1937, which showed 
that Engine No. 1 generated 107,600 kwh. on 
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8,960 gallons of fuel, or 12 kwh. per gallon, 
Engine No. 2, 39,500 kwh. on 3,185 gallons of 
fuel, or 12.40 kwh. and engine No. 3 gener- 
ated 62,700 kwh. on 5,355 gallons of fuel, or 
11.75 kwh. per gallon. 


The lubrication oil consumption for 1936 aver- 
aged 5,146 hp. hrs. per gallon. 


In its new building, built a few years ago at a 
cost of $35,000, the plant presents a model ap- 
pearance, the various engine units being sys- 
tematically arranged, with floor space available 
for a 750 to 1,000 hp. engine which will be 
added sometime this year, and one of three 
small units will be removed from its foun- 
cation. 


The room, the engines and necessary adjuncts 
and auxiliaries are modern and are operated 
in an efficient manner. The intake air is fil- 
tered through batteries of American Air Filters, 
housed from the weather and windblown sand. 
The lubricating of the plant is reclaimed by 
means of a De Laval centrifugal purifier, and 
a Cuno edge type filter is likewise used on the 
supply pipe. The fuel oil is passed through 
Nugent filters. The oil is also cooled with 
S & K oil coolers on each engine. A Permutit 
Zeolite water filter is used in the plant. Two 
of the alternators are Westinghouse and one a 
General Electric. Brown pyrometers are used 
on three Fulton engines and an Alnor on one 
small engine. Dayton Dowd pumps and G.E. 
motors are used on the cooling system, pump- 
ing water to spray pond where Binks nozzles 
atomize the water over towers. A series of 
Viking Pumps are used in connection with fuel 
storage, transfer and day tank supply systems. 
A Maihak indicator is used by the engineer to 
take cards and keep a regular balance on the 
engine combustion behavior. The building is 
a brick and concrete structure, well lighted and 
ventilated, with office and switchboard compart- 
ments, locker rooms for the operating crew, ma- 
chine shop, lubricating oil and supply storage. 


Ten years ago, Mayor Hockersmith made the 
following statement for publication: ‘While 
the Vernon municipal plant dates back only to 
1922, its history goes back further than that, 
when, dissatisfied with the rates being charged 
by the company holding the franchise at that 
time, and not satisfied with the service given, 
the voters decided to issue bonds for installa- 
tidn of a plant of their own. The issuance 
of the bonds was enjoined, but even that failed 
to stop the movement toward a municipal 
Diesel plant. Determined to operate their 
own municipal plant, the officials then searched 
through their vaults and found $25,000 in old 
waterworks bonds that had never been sold, 
which they traded in on a plant at their par 
vaiue and issued $20,000 in revenue warrants 
to finance the construction of the plant. The 
plant started operations in late 1922, and has 
been operating since. To begin with the plant 
consisted of one 200 hp. and one 100 hp. en- 
gines. As the demand for current increased, 
additional engines were installed, until 1928 
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when the first large air injection engine went 
into the plant. When the municipal plant was 
put in operation that year, the rate for cur- 
rent in Vernon was 15 cents per kwh. The 
municipal plant began with a rate of 10 cents 
per kwh. The old company cut their rate to 5 
cents, which rate they maintained for more 
than a year. On the day that they made this 
cut, we got thirty of their customers and lost 
none. However, the municipal plant gained 
customers constantly and the plant grew much 
more rapidly than the population. When the 
plant started, the population was between 5,000 
and 6,000, and at the present time, it has 
passed 10,000.” 


It can be seen that the people are paying their 
city approximately $7.00 per capita for electric 
light and power, and their city is returning 
back to them approximately $4.00 per capita 
in the form of net profit annually. This un- 
usual record is made in the face of the fact of 
competition by the West Texas Utilities Com- 
pany, that operates in the town, holding a 
franchise that was originally held by an inde- 
pendent plant, which has changed hands sev- 
eral times since the municipal plant was es- 
tablished. 


A considerable savings not shown to account 
is for the current used by the water works and 
street lights, the city hall and other city build- 


Close-up of Westinghouse generator and v-belt driven exciter. 
Vernon plant has two Westinghouse units and one General Electric. 


ings. A due share of the credit for successful 
operation goes to Mr. W. T. Elliott, who has 
been chief engineer since the plant was built, 
and to Mayor Hockersmith, who is also super- 
intendent of the light and water plant. The 
mayor is holding his job longer than any other 
Mayor in the state, and his experience goes 
back to 1902 when he installed and owned the 
first light plant in Vernon. Obviously, his in- 
terest and attention to the successful adminis- 
tration of the municipal utilities of his city is 
appreciated by the citizens who continue to 
draft him for the job. 


Very complete and accurate records of the op- 
eration of the plant have been kept by Mr. 
Elliott, whose corps of operating men main- 
tain the plant and equipment at a high stand- 
ard of operating efficiency. 


Another very important link in the chain of 
successful operation of the plant is the thor- 
oughly competent city electrician, Mr. S. I. 
Vaughn commonly known as “Sid.” He 
preaches from one text only, and that is “Ser- 
vice,” and with the aid of his competent crew 
of linemen, it’s service he gives. His motto is 
“all lights functioning twenty-four hours a day, 
and three hundred and sixty-five days a year.” 
His office is equipped with all the necessary in- 
struments to enable him to accomplish his 
purpose, including portable voltmeters, record- 


The 


ing voltmeters, pole jacks, etc. The words 
“Interruption of service” are not in his vocabu- 


lary. 


The city of Vernon operates under a special 
charter, and is known in Texas as a “Home 
Rule” city. The only elective officers are a 
Mayor, and four Commissioners. The four 
holding the office of Commissioner at present 
are R. J. Byars, W. W. Jones, H. C. Thomp- 
son and J. V. Owen all of whom are in hearty 
accord with the present and the past policies 
of the operation of the plant. 


Officials of cities ranging from 6,000 to 10,000 
population were and are frequently discour- 
aged when they advance the idea of a mu- 
nicipal plant. It is no cinch to design and 
operate a satisfactory plant for a consumption 
no larger than provided in a town of this size, 
yet the city of Vernon has demonstrated 
throughout fifteen years of steady growth, dur- 
ing which time it has always been able to buy 
new equipment, replace obsolete machines and 
make a profit, success with such an undertaking: 
Its water works plant earns a net profit of around 
$25,000 a year, and is one of the best and most 
efficient to be found in towns of this size. The 
city has had a balance between $75,000 and 
$100,000 and works on a policy of pay as you 
go, the light and water works always having 
a large balance on hand. 
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-----MAIL TODAY--------------------------- 


DIESEL 
ENGINES 
DESCRIBED 


Alco—Locomotive type 
Alco—1714''x25" Four cycle 
Alco—Sulzer, Two cycle 
Allis-Chalmers 

Atlas Imperial—all types 
Buckeye Machine Co. 
Buda—all types 
Caterpillar—all types 
Chicago Pneumatic—two types 
Coatalen—Aviation 
Cooper-Bessemer—four types 
Cummins—all types 
Deschamps—Aviation 
DeLaVergne—all types 
Enterprise Engine 
Fairbanks-Morse—five types 
Guiberson—Aviation 

Hall Scott 

Hercules—all types 

Hill Diesel 

Hooven, Owens, Rentschler 
Ingersoll Rand—Type ‘‘S”’ 
International Harvester Co. 
Junkers—Aviation 

Lister Diesel 

Lorimer Diesel 
Mercedes-Benz—Aviation 
Murphy Diesel 

Standard Diesel 

Stover Diesel 
Superior—Type ‘‘A”’ 
Superior—Type “’S”’ 
Ruston Diesel 
Victor—Vertical 
Victor—Horizontal 
Waukesha-Hesselman 
Weber—Vertical 
Weber—Horizontal 
Western Diesel 
Winton—Two cycle 


Fifty-seven different models de- 
scribed and illustrated in color 
and full section. 


FIFTY-SEVEN DIESEL ENGINES 


Described in Detail by JOHN W. ANDERSON 
Aviation Section by PAUL H. WILKINSON 


320 Pages —10%"x13'%"—610 Illustrations, $3.00 


HIS new book on Diesel engines 

is entirely different from any 
other book previously published on 
the subject. In this new book fifty- 
seven Diesel engines are described 
in detail, illustrated in color and in 
full section. 


John W. Anderson, author of the 
well-known book ‘‘Diesel Engines;”’ 
editor of “‘Diesel Application Plan- 
book, Vol. One’’ and contributing 
editor to DIESEL PROGRESS, one 
of the most experienced and best 
known engineers in the Diesel in- 
dustry, has described in intimate 
detail these fifty-seven Diesel en- 
gines. In this book he goes into the 
matter of individual design, dis- 
cusses the features of design of each 
engine in clear cut, thoroughly un- 
derstandable manner and makes 
it possible for the reader to grasp 
readily and quickly the differences 
between the various makes and 
types of engines now available on 
the market. He makes it possible to 
select from these fifty-seven dif- 
ferent models the one engine fitted 
to the job in mind. 


Beautifully illustrated in color, with 
sectional drawings visualizing with 
complete clarity the design features 
of each engine, this new book brings 
you under one cover a marvellously 
clear picture of the engines now 
available. Right up to the minute, 
as modern as tomorrow, printed 
on a big page size (1014"'x1314"') to 
make the illustrations readable, 
this new book is indispensable to 


(1) The Birth of the Diesel Engine (9) Sailors Snug Harbor (18) 15,000 kw. Hydro Standby plant 
(2) Vibration Elimination (10) Chicago Diesel Fire Boat (19) 22,000 hp. Mine installation 
(3) Noise Elimination (11) 580 Fifth Ave., New York (20) Combination Hydro-Diesel- 
(4) Flexible Connections (12) Mobile Ice Plant Steam 
(5) Air Filtration (13) New York University (21) French Community 
(6) Ponca City, Okla. (14) Parke Davis Company installation 
(7) De t Store Application (15) Imperial Irrigation District (22) Paris, Texas, Observatory 
tudy (16) LaPorte City, Iowa (23) Langbein Cutlery Company 
(8) Port Clinton, Ohio (17) 8000 kw. Shanghai Plant (24) U.S. Coast Guard vessel 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 


Enter my order for a copy of the DIESEL PLANBOOK & ENGINE CATALOG, Volume Two, for which I enclose $3.00—it being 


understood that shipment will be made postage prepaid. 


ADDITIONAL CHAPTER HEADINGS 


the Consulting Engineer, Diesel 
Salesman, prospective Diesel engine 
buyer—yet the price is but $3.00 
postpaid. 

In addition to the section of this 
new book devoted to engine de- 
scriptions, nearly 150 pages of addi- 
tional material of vital interest to 
you will be found immediately fol- 
lowing the engine articles — see 
chapter headings hereunder. Your 
particular attention is drawn to the 
“Birth of the Diesel Engine’’ chap- 
ter because here you will find how 
the Diesel engine started, who was 
Dr. Diesel, what happened to him 
—original data never previously 
published on his early trials and 
tribulations—an intensely interest- 
ing chapter. 


The blueprint section of the book, 
following the style set by volume 
one of the DIESEL APPLICATION 
PLANBOOK last year, will be found 
worth the price of the book. Eighty 
odd pages of new plans, new appli- 
cations, bringing you up-to-date 
with what has happened during the 
past year in applying Diesel engines 
to varying power problems. 


We offer you this new book believing 
it to be the finest book of its type 
ever produced, authoritative, in- 
formative, beautifully printed and 
bound—a book you will be proud to 
own, a book from which you will 
obtain much useful information. 
May we hope you will use the 
coupon hereunder to-day—now. 
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fol- Fuel Removed Water Removed 


our Without pre-treatment or settling 

the FUEL DILUTION, WATER, ACIDITY, 
ap- COLLOIDAL CARBON, FREE CARBON, 
GUMS, AND TARRY MATERIAL, DUST 
and DIRT—AIl are removed by Y-M Oil 
Purifiers in a simple common sense way. 
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MODEL GH-15 


This Model is for the very small plant. 
Six other sizes are built for larger plants. 


MARINE MODELS CAN BE 
INSTALLED ABOARD SHIP 


USED OIL BEFORE AND AFTER PASSING THRU A Y-M OIL PURIFIER 


The Purified Oil has new oil appearance because it is as clean as new. 
These are unretouched photographs showing actual results under ordinary 
operating conditions. They can be economically obtained 
in any Diesel Plant—whether the engine holds 20 


gallons or several thousand. 


BEFORE ONE DOLLAR IS INVESTED— 
You can see it done in your own 
plant, with your own oils, and by 
your own operators. 

Keep your oil clean and you will 


have less piston ring sticking, Size, Make of Engines and Gal- 


lons Lubricating Oil in each... . 


less oil consumption, fewer 


shutdowns for cleaning 


. ore Quantity and kinds of other oils to be salvaged 


loads, and it will 


engines under heavy 


never be necessary 


to throw away oil 


in crankcase lots. 
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CUMMINS 


Depen dable 


DIESEL 


IN DIESEL DEVELO 


... THAT MEET 


YOUR 


ESIGN your own... or select a Weatherhead design 
you will find quality 
most exacting specifications. 
Weatherhead fittings for diesel service include —S eo 
compression . .. OF your own design—made by 


CLEVELAND, OHIO 


NEW MARINE BULLETIN BY 
THE KORFUND COMPANY 


Ti: Korfund Company announces publica- 
tion of a new Marine Bulletin containing 
much information that never before has ap- 
peared in print and shows for the first time a 
typical ararngement of isolation of a main pro- 
pulsion Diesel Engine. Other applications in- 
clude isolations of main engines, isolation of 
auxiliary Diesels and all types of marine ma- 
chinery. The booklet also includes complete 
technical data on Korfund Vibro-Dampers and 
Korfund Type “IT” Seismo Dampers. Compli- 
mentary copies are available by writing to the 
Korfund Company, 48-26 Thirty-second Place, 
Long Island City. 


This organization, long known in the Diesel 
field as manufacturers of anti-vibration prod- 
ucts, has turned to marine Diesel installations 
and has recently developed many new prod- 
ucts and arrangements for the prevention of 
vibration transmission of Diesel engines on 
board ships. All of this information, together 
with technical drawings, charts, and data sheets, 
is found in the new bulletin recently published 
by The Korfund Company entitled “Smoother 
Sailing with Korfund.” It will prove of value 
to Marine Engineers, Naval Architects, and 


owners, and operators of Diesel vessels. 


NEW DIESEL YACHT IN 
NORTHWEST WATERS 


= KUPHAL of Bremerton, Wash., is 
the proud owner of the Diesel express cruiser 
Aimee-K. The cruiser is the joint creation of 
W. J. Schertzer and the Grandy Boat Co., well- 
known Seattle boat builders. In her 45-foot 
length are two complete staterooms and a large 
pilot house. Toilet and galley facilities fitting 
to a well-planned cruiser are in the after trunk. 
Power for this new boat is a 140 hp. Cummins 
Diesel. This particular engine is extensively 
chrome plated as it was one of the Cummins 
“show engines” at last year’s National Motor 
Boat Show. This engine operates at 1,000 rpm., 
at which speed in excess of 16 miles per hour 
is logged by the Aimee-K. Five gallons of fuel 
per hour is the modest consumption. 


Kuphal flies the burgee of the Bremerton Yacht 
Club and has already covered many hundreds 
of miles of scenic northwest waters in his boat. 
He has expressed entire satisfaction in the oper- 
ation of the Cummins Diesel, and particularly 
takes pride in its economy and total elimination 


of fire hazard. 
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TOM DRENNEN WINS PRESIDENT’S CUP 


NE of the most popular men in the whole 
Diesel industry, certainly that part of it on the 
Atlantic seaboard, is T. W. Drennen, general 
manager of the New York Fairbanks - Morse 
branch. On January 21 Col. R. H. Morse pre- 
sented the President's Cup to Tom Drennen 


as head of the branch selling the greatest per- 
centage of its quota. Tom won this same cup 
back in 1934, too—so congratulations to him 
and his crew. Tom is the big fellow with the 
white handkerchief in the picture taking the 
cup from his worthy boss, the Colonel. 


the value of 


HEMPHILL-TRAINED 
DIESEL MEN 


A 
from these typical graduates: , 


CHIEF 
ENGINEER 


FACTORY 
REPRE- 
SENTATIVE 


| For capable Diesel men call on 


HEMPHILL 


DIESEL SCHOOLS 


- Consult or write our employment 
- directors at any of our schools: | 


- NEW YORK CHICAGO SEATTLE 
- BOSTON MEMPHIS LOS ANGELES 
DETROIT VANCOUVER, 8. C., CANADA 
S-d pr 


MERICAN-BOSCH is proud to be num- 

bered among those who have contrib- 

uted important achievements to the Diesel 
engine industry ... 


In pioneering—Based on the solid injection 
principle which made the high-speed Diesel 
practical, American-Bosch made a complete 
line of fuel injection equipment available 
in this country. 

In proven performance—The many thousands 
of American-Bosch fuel injection systems 
now in use have earned an enviable repu- 
tation for flawless performance... have 
stood the all-important test of time. 


In service facilitiee—A world-wide organiza- 
tion of competent authorized service sta- 
tions is at the disposal of every user of 
American-Bosch fuel injection equipment. 


Our 12 year background of experience is 
at your service. 


UNITED AMERICAN BOSCH CORP. 
SPRINGFIELD, MASS. New York Chicago Detroit 


AMERICAN-BOSCH 
Fucel Injection Equipment 
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S. A. E. NEWS 


@ omernine is finally being done about 
the troublesome lack of standardization of volt- 
ages in the electrical systems of Diesel-powered 
vehicles. At a general conference of representa- 
tives of battery, electric equipment, truck, and 
lamp manufacturers held on Jan. 14, at the 
SAE 1938 Annual Meeting in Detroit, three 
decisions were made: to restrict considerations 


to automotive and small industrial Diesels of 


the mobile type; to adopt tentative standard 
voltages of 12 and 24; and to recommend that 
a representative subdivision of the Electric 
Equipment Division of the SAE Standards Com- 
mittee be appointed to develop a definite SAE 
Standard for these systems. 


Sharp debates on the respective merits of two- 
cycle versus four-cycle Diesels, on the compara- 


personnel efficiency. 


WHICH REPRESENTS YOUR 
This? or This? 


e The above seismographic recording is purposely 
exaggerated to emphasize the destructiveness of ma- 
chinery vibration aboard ship. Such uncontrolled vi- 
bration materially shortens machinery life and reduces 


e Korfund Anti-Vibration Products eliminate vibration 
transmission and are now available for either main or 
auxiliary engines. They have saved many times their cost 
on every installation. Complete details regarding Vibra- 
tion Isolation of marine Diesel engines are contained in 
a new bulletin called “Smoother Sailing With Korfund.”’ 
It will be sent promptly upon request. 


' THE KORFUND COMPANY, Inc. 


48-26 THIRTY-SECOND PL., LONG ISLAND CITY, N. Y. 


tive fire hazard of gasoline and Diesel aircraft 


fuels, and on different effects of Diesel super- 
charging, followed the reading of four Diesel 
papers at the 1938 SAE Annual Meeting held 
in January in Detroit. 


“When it is considered that Diesel aircraft en- 
gines are operating today at specific fuel con- 
sumptions as low as 0.36 lb. per bhp.-hr., and 
that a 2,000-hp. design is now being developed 
that will weigh less than | Ib. per hp., even 
the most skeptical must concede the advantages 
of Diesel engines for aircraft,” contended E. G. 
Whitney and H. H. Foster of the N.A.C.A. in 
the first paper. 


The contention that a time will come when we 
will no more fly in a plane filled with gasoline 
than in an airship filled with hydrogen, was 
challenged by another discusser who main- 
tained that future high-output Diesel aircraft 
engines may require a fuel that is just as vo- 


latile as gasoline. 


“The four-stroke cycle is more reliable at high 
speeds” — “the pistons get a breathing spell in 
which they can cool” ... . “the two-stroke 
cycle gives greater power per unit weight”... . 
“the barrel-type engine is especially adapted to 
two-cycle Diesels” . . . . “the ideal two-cycle 
Diesel should have no exhaust valves, with op- 
posed-piston and sleeve-valve types of scaveng- 
ing preferred” ... . are excerpts of the four- 
cycle versus two-cycle arguments held at the 


SAE Annual Meeting. 


That Diesel cylinder pressures can be increased 
50 per cent by supercharging without major 
design changes, that supercharging decreases 
the ignition lag at a given compression ratio 
and, hence, fuels of inferior ignition quality 
can be used, and that supercharging acts to 
soften or even to eliminate combustion shock, 
were among the claims advanced during a spir- 


ited discussion of Diesel supercharging. 


That operating automotive Diesel engines at 
lower speeds than that at which they are de- 
signed to run is the cause of many serious 
troubles such as incomplete combustion, ex- 
cessive cylinder wear, bearing failures, carbon 
and sludge deposits, and loss of power, is the 
contention of John Bennett of the Cummins 
Engine Co., according to the paper on Diesel 
Maintenance that he presented at the Decem- 
ber meeting of the Oregon Section of the SAE 


in Portland, Ore. 


Carl Behn, genial sales manager for the Su- 
perior engine division of the National Supply 
Company, is Vice President of Diesel Activity 


for the SAE this year. 


> 
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IMPORTANT NOTICE TO 
EXPORTERS 


Au exporters of automotive products, in 
order to avoid difficulty in clearing their ship- 
ments to foreign countries after January lI, 
1938, should immediately secure a copy of the 
revised edition of Schedule B, the Statistical 
Classification of Domestic Commodities Ex- 
ported from the United States. 


This is most essential inasmuch as exporters 
are required to furnish on their export declara- 
tions submitted to the Collectors of Customs 
the detailed commodity descriptions which ap- 
pear in Schedule B, and Collectors of Customs 
have been instructed to refuse to accept docu- 
ments which have not been properly prepared 
in accordance with Schedule B. 


Exporters are not required to insert on declara- 
tions the statistical code numbers of the De- 
partment of Commerce which are shown in 
Schedule B. However, the use of these code 
numbers greatly facilitates the work of clear- 
ing shipments and compiling the statistics. 
More important to exporters —the use of the 
commodity code numbers in addition to the 
commodity description aids in the work of 
proper classification and thus improves the ac- 
curacy and utility of the figures. The Depart- 
ment of Commerce, therefore, strongly urges 
that these classification numbers also be in- 
serted by the exporters. 


Copies of Schedule B may be secured from the 
Superintendent of Documents, Washington, 
D. C., and District Offices of the Department 
of Commerce. Price 30 cents. 


iL IESEL efficiency and economy in short- 
haul rail freight service has been shown by the 
operating record of a Hercules Diesel engine 
recently installed in a rail car for the Pacific 
& Great Eastern Railway of Canada. 


Now making daily runs between Lillooet and 
Bridge River, B. C., the Hercules Diesel was 
installed by Western Bridge Company, Van- 
couver, B. C., to replace a gasoline engine. 
The car, weighing approximately 38 tons, reg- 
ularly hauls four loaded flat cars carrying a 
total weight of 85 tons with no trouble in 
maintaining its time schedule over a 62-mile 
curving track. 


Remarkable economy has resulted from the 
installation, according to Western Bridge Com- 
pany officials. The rail car now travels 6.6 
miles per gallon of fuel oil as compared with 
2.6 miles per gallon of gasoline with the pre- 
vious installation. When the car was deliv- 
ered from the Western Bridge Company's shops 
at Vancouver to Lillooet, a distance of 120 
miles, the scheduled running time for steam 
passenger trains over the track was reduced by 
a safe margin. Although the route contains 
grades as great as 2.2 per cent, fuel consump- 
tion for the initial run was only 16 gallons. 


INCREASE IN MOTORSHIP TONNAGE 


Donne the period 1927 to 1937 oil- 
engined tonnage throughout the world has in- 
creased by over 10,000,000 tons gross, whilst, ac- 
cording to The British Motor Ship, steamers 
have diminished by 8,000,000 tons gross. Within 
the past year motor ships of nearly 1,500,000 
tons gross have been added to the world’s mer- 
cantile fleet, and there has been a diminution 


in steamers of nearly 200,000 gross tons. The 
Hamburg-American Line has the biggest motor 
fleet with 38 ships of 257,000 tons gross, 
followed by the Norwegian shipowner Wilh. 
Wilhelmsen with 236,000 tons gross. These fig- 
ures exclude tankers, of which the Anglo-Saxon 
Petroleum Co. owns a fleet of about 300,000 


tons gross. 


A STRAIGHTFORWARD MESSAGE TO SHIP OWNERS 
CONCERNING SPARK ARRESTER- SILENCERS 


In addition to human lives and valuable cargo, 
every ship in merchant service must also carry 
the responsibility of her owners. Profitable 
operating schedules accept no excuses for equip- 
ment failure and offer no compromises in times 


of emergency. 


VORTEX SPARK ARRESTER - SILENCERS 
ARE MORE EXPENSIVE THAN OTHER TYPES. 
THEY ARE WORTH MORE BECAUSE NO 
VORTEX HAS EVER FAILED IN SERVICE. 


Such failure to eliminate completely hot stack 
carbon particles, however small, may mean 
merely discomfort due to soot. It might mean 
expensive litigation over damaged property. It 
can very possibly mean a disastrous fire. 


Reliable, discriminating ship owners and oper- 
ators throughout the world are paying more for 
Vortex Spark Arrester-Silencers. They cannot 
afford to assume avoidable risks. Details of 
design, construction and operation are con- 
tained in Bulletin 723. It will be sent promptly 


upon request. 


ENGINEERING SPECIALTIES COMPANY 


INCORPORATED 


39 CORTLANDT STREET, NEW YORK, N. Y. 
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STOVER Diesel ENGINES 
WHEELCO 


Wherever stationary’ or port i 
STOVER oO able power is needed 
onomically and de- nounced a new self-contained, Diesel powered 


arrange- 
n 
oe mos, com: and 6 POINT 210-cfm. air compressor, available with several 
ressors, 
ing Plants, “ete. SWITCH types of portable and semi-portable mountings, 
ee »St auxiliary for a wide range of service applications. This 
lated new compressor combines the economy and de- 
service. Iliustra- ili i 
Tienes hews For Measuring ommpegensd of the Fairbanks-Morse Model 36-A 
pit thee on Diesel (Diesel Engine Catalog, page 105) with 
Radiator, fric- Exhaust Water and h i i i 
tion clutch with Oil T |] the superior design features of a proved air 
\ upniened on Be I emperatures compressor, making available a compact, light- 
Pulley. Write weight unit that offers maximum efficiency and 
ept. -6 @ Especially designed for Diesel e iabili i i 
for speci ngine absolute reliability under all working condi- 
aE, @ Ruggedly constructed high resistance tions. 
pyrometer. 
@ Gives continuous accurate tempera- 
ture readings. _ Through the proper application of modern 
A — case principles of enginering design, the compressor 
. ye full 314” long. unit has been kept light in weight and small 
are low resistance in size, contributing to its portability. Ample 
STOVER Diesel * pay Coapenngnyins furnished for bearing surfaces and proper lubrication make 
Bulletin No. 40 PRICE. MODEL Wi ee engine. possible a long trouble-free life. The water 
$50.00 cooling system assures thorough and uniform 
franchises Cate fare cooling in any climate and under any condi- 


AND POPULARITY 


| WHEELCO INSTRUMENTS CO.| 
STOVER MFG. & ENGI . tion. Low upkeep expense results from the 
ve GINE COMPANY 1933 $O. HALSTED CHICAGO, ILL. employment of refinements of proved automo- 


tive engine design. 


FREEPORT, ILLINOIS. U.S A 


) ES 


@ An enlarged wall chart that shows sectional views of 
| the latest model Diesel engine. It is a comprehensive 
| summary of the common derangements that interfere with 

efficient operation. of all types of direct injection four- 


| cycle compression ignition motors. It points out all parts 
| liable to give trouble in service; summarizes defects and 
| causes, such as lost power, misfiring, hard starting, ete. 

It quickly clarifies and explains trouble spots. A real 
time saver in locating sources of breakdowns or inef- 
ficient operation. If you are studying, operating, servicing, 
selling, repairing or producing Diesel engines, you can- 
not afford to be without this chart. Size 25x 38. Ar- 
ranged by Lt. Col. Victor W. Page. Price 50c. SUPPLIED 
IN QUANTITIES FOR DISTRIBUTION AT SPECIAL 
PRICES, QUOTED ON APPLICATION. 

Send in Your Order Today! 


The Norman D. Henley Publishing Co. 
2 West 45th Street New York, N. Y. 


INSTALLATIONS 


PETROMETER CORP. 
1 Star Sq., Long Island City, N. Y. 


A MAXIM Meets Your Exact Requirements 


Maxim offers such a wide selection of models that there is no need to 
accept a silencer that will only partially fill your requirements. There is 
a Maxim Silencer to fit exactly your most rigid demands. 


SILENCERS SPARK ARRESTORS 
DO4F: For super critical silencing. SC2: Ae wth spark arresting and 
D04: High quality silencing. SC: Spark and muffling. 


SS. - BRM2: For good commercial muffling. W: Spark arresting for portable service. 


THE MAXIM SILENCER COMPANY 
HARTFORD, CONN. + « NEW YORK,N. Y. 
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VIKING INSTRUMENTS, Inc. 


Specialists in Engine Alarm 
Systems and Safety Controls 
STillwell 4.2287 
37-46 9th ST., LONG ISLAND CITY.N. Y. 


-AUFFMANN 
PRECISION BEARINGS 


BALL e ROLLER THRUST 
for every load, speed and duty 
NORMA-HOFFMANN BEARINGS CORP. 
Stamford, Conn. 


ELCO CRUISERS 


now available with 


DIESEL POWER 


FOR INFORMATION, WRITE 
PORT ELCO, 247 Park Ave., N. Y. C. 


L-R TYPE “W@Q” SAVINGS 
Time and labor saved by this wee 
The separate jaw-rin ts in- 
dependent rotation of either shaft. I 
Set engine without tear-down of }~¢-7}-T4-*— 
coupling. Write for data. 
LOVEJOY FLEXIBLE COUPLING Co. \ === 
4930 W. Lake St. Chicago, Illinois = 


ALNO 


423 N. LASALLE ST. CHICAGO. ILL. 


CRACKED HEADS WELDED 


° EXHAUST 
Satisfaction VALVE SEATS 
Guaranteed HARD SURFACED 


BRODIE Pl. 
ISYSTEM| 


Brooklyn, 
New York 


AN ENGINEERING SERVICE 


YOUNG 


HEAT TRANSFER. SURFACES. 
«FOR COOLING 
OR DIESEL ENGINES. ON 


TRUCKS © BUSSES * TRACTORS ® RAIL 
CARS * LOCOMOTIVES. POWER UNITS 


C.H. BULL, 115 10th St., San Francisco, California 
STRATTON, 404 Spalding Bldg., Portland, Oregon 


YOUNG RADIATOR COMPANY 


GRESS 


INDEX OF ADVERTISERS 
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Aluminum Company of America 13 
American Air Filter Co. 9 
American Bearing Corp. 3 
American Hammered Piston Ring Co. 
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ONLY BUCKEYE DIESELS 


GIVE YOU ALL THESE FEATURES 


1. Silent Watchman (Patented). 
2. Full pressure lubrication system. 
3. Sleeve cylinders. 


4. Exhaust and intake manifolds not bolted 
to cylinder head. 


5. Reversible shell type silver alloy bearings. 
6. Individual pump for each cylinder. 
7. Completely enclosed. 
insure life, h efficiency, low 
Write for catalogs on your letter-head. 


The Buckeye Machine Co. 
Lima, Ohio 
Engine Builders Since 1908 


THE LIQUIDOMETER CORP. 
36-24 Skillman Avenue 


Long Island City New York 


ELLIOT T COMPANY 


Electric Power Dept., RIDGWAY, PA, 
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Diesel Power Plant Buildings 

Cooling Water Systems 

Lubricating Oil Systems 

Fuel-Oil Storage and Handling Systems 
Intake and Exhaust Systems 

Stationary Installation Check List 
Engine Driven Cotton Gin Check List 
Commercial Ice Plant Check List 

Engine Driven Pumping Plant Check List 
Marine Diesel Engine Installation Data 
1340 kw. Municipal Power Plant and 
Water Works 

Printing House Power Plant 

Three Unit Gencrator Drive 

120 ft. Twin Serew Yacht 

Forging Company Power Plant 

Small Two Unit Power Plant 

Drive for Feed Grinders 

Feed Grinder and Blower Drive 

Rubber Stamp Manufacturer 

2500 kw. Municipal Power Plant 
Alternative Municipal Power Plant Station 
Without Basement 

Pumping Unit for Irrigation Purposes 
600 hp. Tug 

1500 kw. Municipal Power Plant 
Skyscraper Power Plant 

2000 kw. Municipal Power Plant 

130 ft. Twin Serew Yacht 

Creamery Power Plant 

Diesel Electric Pumping Station 
Country Residence Power Plant 

Deep Well Pump Plant 

279 ft. Twin Serew Yacht 

1500 hp. Diesel Electric Marine Drive 
Two Unit 15 kw. Country Residence Power 
Plant 

Stove Manufacturing Power Plant 

Drive for Centrifugal Compressor 


- Plantation Power Plant 


Belt Drive for Generators 
Mine Power Plant 


200 APPLICATIONS 


Edited by JOHN W. ANDERSON 
e 511 Illustrations 


300 Pages e 9”x12” 


A New Book on Diesel Applications. 


Three Hundred Pages of 


Plans Depicting Hundreds of Successful Diesel Applications—A 
Remarkable Book in Which Has Been Gathered Together the 


Experience, the Know-how of an Entire Industry. 


Each Plan 


Described in Detail. The Problems Met and Solved Fully 


Described. 


Something entirely new in technical books. Every facet of the 
industry covered, every type of application illustrated and 
described. Actual trim size is 9” x 12” with spiral binding. 


CONTENTS 


7100 kw. Municipal Power Plant 

Hp. Reduction Gear Tug 

Portable Diesel Driven Compressor Unit 
Three Unit Country Residence Power Plant 
Belt Drive for Slow Speed Compressor 
Belt Driven Generators 

65 ft. Twin Serew Yacht 

3 kw. Country Residence Power Plant 
21,000 bbl. Canal Type Tanker 

235 hp. Tug 

Deep Well Pump Drive 

3% kw. Country Residence Power Plant 
Outboard Drive for Tanker 

Diesel Electric Side Wheel Ship 
Department Store Power Plant 
Self-Propelling Pipe Line Dredge 
Instrument Manufacturer’s Power Plant 
Tanker Cargo Pumps 

1455 kw. Municipal Power and Water 
Works Plant 

150 hp. Tug 

42,000 kw. Municipal Power Plant 
Sewage Pumping Plant 

Restaurant Power Plant 

Fast Coastwise Passenger Ship 

5700 kw. Power Plant 

Pilot House Control by Mechanical Means 
Diesel Driven Tender 

117 ft. Survey Boat 

Municipal Hydro and 1890 kw. Diesel 
Plant 

15,000 Ton Tanker 

600 kw. Municipal Power Plant 
Self-Propelling Pipe Line Dredge 

Quarry Power Plant 

600 kw. Municipal Power Plant 

Hopper Type Dredge 

Auxiliary Set Assemblies 

Laundry Power Plant 

Cotton Oil Mill Power Plant 

1000 hp. Tunnel Stern River Towboat 
1700 kw. Municipal Power Plant 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 


Enter my order for a copy of the DIESEL APPLICATION PLANBOOK, Volume One, for which I enclose $2.00—it being understood 
that shipment will be made, postage prepaid, immediately. 


POSTPAID $2200 


Pipe Line Dredge 

Marine Remote Controls 
Sewage Pumping Station 

450 kw. Floating Power Plant 
Purse Seine Boat 

1800 hp. Flour Mill Power Plant 
3000 kw. Municipal Power Plant 
149 ft. Ferry 

Six-Wheeled Bus 

State Park Power Plant 

Resort Hotel Power Plant 

700 hp. Tunnel Stern Fug 
Diesel Electric Bus 

Crane or Shovel Hookup 
Elevator and Conveyor Drive 
Semi-Portable Compressor Unit 
2000 hp. Locomotive 

7 Ton Locomotive 

650 hp. Tug 

Beam Trawler 

300 hp. Tug 

2000 kw. Factory Power Plant 
80 ft. Ferry 

480 ft. Tanker 

30 Ton Locomotive 
Semi-Portable Compressor Unit 
Tropical Aviation Station 

2000 hp. Locomotive 

300 hp. Locomotive 

FT Diesel Electric Ferry 
Swimming Pool Pumping Plant 
Cold Storage Warehouse Power Plant 
Gold Mine Power Plant 
Dredging Pump Drive 

Radio Shielding 

Cotton Oil Mill Drive 
Camshaft Chain Drive 
Centrifugal Pump Drive 

Quill Bearing Applications 

Ice Making Plants 

Dieselization in the Aircraft Industry 
Oil Well Drill Rigs 
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“PRODUCTION INSURANCE” BY GUARDING 
AGAINST COSTLY MACHINERY FAILURES THAT MAY 
INTERRUPT OPERATIONS IN YOUR PLANT. 


MACHINES 
MORE 


wi THOUSANDS of varieties of machinery and countless dif- 
ferent lubricants, putting the right oil in the right place in 
the right way is a tough problem. But Socony-Vacuum’s Lu- 
brication Engineering changes that and here’s why: 


Trained men who know their oils and greases analyze your in- 
dividual operating conditions. They put quality lubricants where 
needed, less expensive lubricants where this economy does not 
interfere with gaining maximum machine efficiency. 


In hundreds of different industries, men who own plants and 
men who work in them say that Lubrication Engineering is the 
up-to-date way to lubricate a plant. Today, Socony-Vacuum is 
making machines earn more in such fields as steel, textiles, min- 
ing, electric power plants, etc. Why not decide to find out what 
Lubrication Engineering can accomplish in your plant? 
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Four excellent reasons made Cooper-Bessemer Diesel-electric Switchers 
first choice for heavy service in Pittsburgh steel mill yards . . . 


Their proven, Diesel-electric economy. 

Their readiness for work at a moments notice. 
Their fine ease of operation and perfect visibility. 
Their ability to withstand severe service. 


All good reasons why you, too, should consider Cooper-Bessemers 
for your switching needs. 
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